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71 Potts Road, Robbinsville, NJ 08691 
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February 15, 2021 
 
Mr. Charles Zielinski 
Bureau of Case Management 
P.O. Box 420. Mail Code 401-05F 
401 East State Street 
Trenton, NJ 08625 
 
 

RE: Bayway Refinery Complex Site Remediation  
Investigative Area of Concern A18 (Pitch) 
 Revised Feasibility Study Report Addendum 
 Technical Impracticability Report 
 Pilot Program Completion Report 
Bayway Refinery  
1400 Park Avenue 
Linden, Union County, New Jersey 
SRP PI# 008282 

 
 
Dear Mr. Zielinski: 
  
Enclosed please find one electronic copy of each of the following reports for Investigative Area of 
Concern (IAOC) A18 (Pitch) for the Bayway Refinery Complex (BRC) in Linden, New Jersey prepared on 
behalf of ExxonMobil Environmental and Property Solutions Company by Kleinfelder, Inc.: 
 
• Revised Feasibility Study Report Addendum 
• Technical Impracticability Report 
• Pilot Program Completion Report 
 
As LSRP for the BRC, I have reviewed the attached three documents and I find the presentation of the 
data to be acceptable and compliant with requirements contained with N.J.A.C 7:26E.  I find the studies 
and recommendations to be protective of human health and safety and the environment and to be 
consistent with the approved version of the Remediation Strategy Road Map document for the site.  I 
therefore approve the submittal of the IAOC A18 Revised Feasibility Study Report Addendum, the 
Technical Impracticability Report, and the Pilot Program Completion Report to the New Jersey 
Department of Environmental Protection. 
 
Please contact me at (609) 249-2699 should you have any questions. 
 
Best regards, 
 
Michael Renzulli - LSRP 
 
 
 
Michael J. Renzulli, P.G., LSRP 
 
Enclosure 
 
Cc: M. Forlenza – ExxonMobil Environmental and Property Solutions Company 
 P. Lucuski - Kleinfelder 

mailto:mike@renzullilsrp.com
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SECTION D.  LICENSED SITE REMEDIATION PROFESSIONAL INFORMATION AND STATEMENT 

LSRP ID Number:  ____________________________  

First Name:  ______________________________________    Last Name:  ___________________________________________  

Phone Numbers:  ______________________________    Ext.:  _______________    Fax:  ________________________________  

Mailing Address:  ___________________________________________________________________________________________  

Municipality:  ____________________________________    State:  ____________________    Zip Code:  ___________________  

Email Address:  ____________________________________________________________________________________________  

This statement shall be signed by the LSRP who is submitting this notification in accordance with N.J.S.A. 58:10C-14, and 
N.J.S.A. 58:10B-1.3b(1) and (2). 

(1) I certify, as a Licensed Site Remediation Professional authorized pursuant to N.J.S.A. 58:10C-1 et seq. to conduct
business in New Jersey, that for the remediation described in this submission, and all attachments included in this
submission, I personally: Managed, supervised, or performed the remediation conducted at this site that is described in
this submission, and all attachments included in this submission; and/or periodically reviewed and evaluated the work
performed by other persons that forms the basis for the information in this submission; and/or completed the work of
another site remediation professional, licensed or not, after having: (1) reviewed all available documentation on which I
relied; (2) conducted a site visit and observed the then-current conditions and verified the status of as much of the work
as was reasonably observable; and (3)concluded, in the exercise of my independent professional judgment, that there
was sufficient information upon which to complete any additional phase of remediation and prepare workplans and
reports related thereto.

(2) I certify:
• That I have read this submission and all attachments to this submission;
• That in performing the professional services as the licensed site remediation professional for the entire site or

each area of concern, I adhered to the professional conduct standards and requirements governing licensed site
remediation professionals provided in N.J.S.A. 58:10C-16;

• That the remediation conducted at the entire site or each area of concern, that is described in this submission and
all attachments to this submission, was conducted pursuant to and in compliance with the remediation
requirements in N.J.S.A. 58:10C-14.c;

• That the remediation described in this submission, and all attachments to this submission, was conducted
pursuant to and in compliance with the regulations of the Site Remediation Professional Licensing Board at
N.J.A.C. 7:26I; and

• That the information contained in this submission and all attachments to this submission is true, accurate, and
complete.

(3) I certify, when this submission includes a response action outcome, that the entire site or each area of concern has
been remediated in compliance with all applicable statutes, rules, and regulations and is protective of public health and
safety and the environment.

(4) I certify that no other person is authorized or able to use any password, encryption method, or electronic signature that
the Board or the Department have provided to me.

(5) I certify that I understand and acknowledge that:
• If I knowingly make a false statement, representation, or certification in any document or information I submit to

the Department I may be subject to civil and administrative enforcement pursuant to N.J.S.A. 58:10C-
17.a.1(a)through (f) by the Board, including but not limited to license suspension, revocation, or denial of renewal;
and

• If I purposely, knowingly, or recklessly make a false statement, representation, or certification in any application,
form, record, document or other information submitted to the Department or required to be maintained pursuant to
the Site Remediation Reform Act, I shall be guilty, upon conviction, of a crime of the third degree and shall,
notwithstanding the provisions of subsection b. of N.J.S.2C:43-3, be subject to a fine of not less than $5,000 nor
more than $75,000 per day of violation, or by imprisonment, or both.

(6) I certify that I have read this certification prior to signing, certifying, and making this submission.

LSRP Signature: ________________________________________________  Date:  _______________________ 

LSRP Name:  ___________________________________________________  

Company Name:  _______________________________________________  

2/15/2021
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December 9, 2020 
 
Ms. Maureen Forlenza 
Bayway Team Lead Project Manager 
1900 East Linden Avenue 
Building 28A 
Linden, New Jersey 07036 
 
Re: Revised Feasibility Study Report Addendum 
 Responses to NJDEP’s comments letter dated April 30, 2019 

Bayway Refinery Complex 
Park Avenue and Brunswick Avenue 
Block 520, Lot 6 
City of Linden, Union County, New Jersey 
NJDEP SRP Program Interest (PI) No.:  008282 
NJDEP DLUR File No.:  2009-04-0001.1 FWW 150001 FWW 140001 

 
 
Dear Ms. Forlenza: 
 

A Revised Feasibility Study Report (RFSR) which proposed remedial actions for Investigative 

Area of Concern (IAOC) A18 was submitted to the New Jersey Department of Environmental 

Protection (NJDEP) in August 2018.  The NJDEP provided comments on the RFSR in a letter 

dated April 30, 2019 (Appendix A).  On June 18, 2019, a meeting between representatives of 

ExxonMobil Environmental and Property Solutions Company (ExxonMobil), Phillips 66 (property 

owner), the Licensed Site Remediation Professional (LSRP), Arcadis U.S. Inc. (Arcadis), 

Kleinfelder Inc. (Kleinfelder) and the NJDEP Site Remediation Program (SRP) and Bureau of 

Environmental Evaluation and Risk Assessment (BEERA) was held to review the NJDEP’s 

comments on the RFSR.  A written summary of the topics discussed during the meeting and in 

follow-up telephone conversations between the NJDEP SRP Case Manager and the LSRP was 

submitted to the NJDEP on July 25, 2019 (Appendix A).  The NJDEP Case Manager responded 

to the July 25, 2019 submittal via electronic mail on August 14, 2019 stating that the data 

presented to the NJDEP in the RFSR and the June 18, 2019 meeting demonstrated the technical 

challenges. However, a Technical Impracticability Report and Pilot Study Summary Report are 

supporting documents to the RFSR which are necessary to demonstrate the technical challenges 

of IAOC A18. The NJDEP could not concur that the technical challenges are sufficient to support 

the remedy proposed in the RFSR without the Technical Impracticability and Pilot Study Summary 

Reports (Appendix A).  A written response to the NJDEP’s April 30, 2019 comments on the 

RFSR was submitted to the NJDEP on August 15, 2019 (Appendix A).  The August 15, 2019 

response document stated that Comments # 3, 4, 7 and 9 from the NJDEP’s April 30, 2019 letter 

would be addressed in a future submittal. 
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This RFSR Addendum was prepared to address NJDEP’s Comments # 3, 4, 7 and 9 from the 

April 30, 2019 letter which were not addressed in the August 15, 2019 response to comments.  A 

Technical Impracticability Report will be prepared to document the technical impracticability 

considerations associated with implementing removal or treatment remedial actions in IAOC A18.  

A Pilot Study Summary will be prepared to document the activities conducted during the Pilot 

Program conducted in IAOC A18 in 2018 and 2019.  The Technical Impracticability Report and 

Pilot Study Summary Report submitted to the NJDEP under separate cover.   

 

RESPONSES TO NJDEP’S COMMENTS THAT WERE NOT ADDRESSED IN THE AUGUST 

15, 2019 LETTER 

Comments # 1, 2, 5, 6, 8 and 10 were addressed in the letter submitted to the NJDEP on August 

15, 2019 (Appendix A).  Below are responses to the four comments that were not addressed in 

the August 15, 2019 letter. 

• NJDEP Comment # 3 – Please submit all the previous data for the site. The figures submitted 

only displayed 2015 through 2016 data. Please revise the figures to display all sampling data 

collected on this IAOC. 

o Response – Historical site data is included in Tables 1A through 1F (soil) and 2A through 

2F (ground water), and on Figures 1A through 1E (soil) and Figures 2A through 2C 

(ground water).   

• NJDEP Comment # 4 – No cost analysis has been submitted for any of the alternatives. 

Please include a cost analysis for each alternative. 

o Response – As presented in the July 2014 Feasibility Study Report for the Pitch Area: 

Investigative Area of Concern A18 prepared by TRC Environmental Corporation, four 

remedial alternatives were retained for evaluation for the former Pitch Disposal Area; 

seven remedial alternatives were retained for evaluation for the Mudflat Area; and five 

remedial alternatives were retained for evaluation for ground water in IAOC A18.   

 

As presented in the August 2018 RFSR (Kleinfelder, 2018), eleven remedial technology 

and process options were evaluated based on:  

• The ability of the technology process option to satisfy specific performance criteria; 

and  

• The anticipated performance of the technology process option relative to the other 

potential technology process options.   

It was determined that none of the eleven technology process options can be implemented 

as stand-alone remedial action alternatives.  However, certain technology process options 

can be combined to form comprehensive remedial action alternatives to address soil and 

ground water impacts at IAOC A18.  The retained technology process options were 
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assembled into two comprehensive remedial action alternatives to address soil and 

ground water impacts associated with IAOC A18:   

• Alternative 1 – Limited surface excavation of pitch material and mudflat area soils, 

perimeter sheet pile wall installation, and reactive cap installation; and 

• Alternative 2 - Perimeter sheet pile wall installation and impermeable cap 

installation. 

 

Subsequent to submittal of the RFSR, the potential wetland restoration/enhancement was 

added to the scope of Alternative 2. 

 

Kleinfelder has prepared feasibility level (-30% / +50%, or lower range / higher range) 

costs for the two remedial alternatives that were retained for consideration in the RFSR 

as listed below: 

 

Remedial 
Area/Option 

Alternative 1 Alternative 2 

Description 

Limited surface excavation of Pitch 
Material and Mudflat Area soils, 
perimeter sheet pile wall and reactive 
cap installation 

Perimeter sheet pile wall installation, 
impermeable cap installation and 
wetlands restoration 

Construction and Management Cost Range 

Lower Range $59,300,000 $35,600,000 

Higher Range $75,500,000 $53,200,000 

30% Contingency 

Lower Range $14,900,000 $8,900,000 

Higher Range $19,000,000 $13,400,000 

Total 

Lower Range $74,200,000 $44,500,000 

Higher Range $94,500,000 $66,500,000 
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• NJDEP Comment # 7 – ExxonMobil should develop a comprehensive map of historical total 

petroleum hydrocarbon (TPH) and extractable petroleum hydrocarbon (EPH) soil and 

sediment data for IAOC A18 including the vertical extents of TPH greater than 10,000 

milligrams per kilogram (mg/kg) and EPH greater than 17,000 mg/kg.  ExxonMobil should 

include information from the geotechnical soil boring logs (Appendix F) because the logs 

identify the presence of pitch, and from the descriptions in the boring logs of Appendix B (e.g., 

“residual oil” at a depth of 11 to 12 feet in ASB-861, “PITCH MATERIAL” in GMW-686, etc.). 

The locations of Historical LNAPL locations (Figure 7) should also be included and identified 

on the comprehensive TPH/EPH map. The infrastructure appurtenances and sized are not 

identical on all figures (e.g. Figure 5D versus Figure 12). ExxonMobil should include all 

infrastructure appurtenances and standardize the horizontal dimensions to be consistent 

between maps, especially maps where remediation evaluations are included. 

o Response - A comprehensive TPH/EPH map is included as Figure 1E and TPH and EPH 

analytical results are included in Table 1E. The NJDEP’s Evaluation of Extractable 

Petroleum Hydrocarbons in Soil Technical Guidance (NJDEP, 2019) categorizes EPH 

products as follows:  

• Category 1 EPH – No. 2 heating oil and diesel fuel; and 

• Category 2 EPH – No 4. heating oil, No. 6 heating oil, hydraulic oil, cutting oil, 

lubricating oil, crude oil, waste oil, unknown petroleum hydrocarbons, waste 

vehicular crankcase oil, mineral oil, dielectric fluid, dielectric mineral oil, transformer 

oil, or EPH-type discharges associated with manufactured gas plant (MGP) sites. 

EPH in IAOC A18 is classified as Category 2 EPH because Pitch Material is a residue 

generated from the batch distillation of crude oil and unknown petroleum hydrocarbons 

are present in IAOC A18.  The guidance document states that an EPH Default Product 

Limit (DPL) for Category 2 EPH products including crude oil is 8,000 milligrams per 

kilogram (mg/kg).  The NJDEP’s guidance document also states that EPH product 

determined to be immobile can have an alternative product limit greater than the EPH DPL 

concentration but may not exceed the 30,000 mg/kg product “ceiling limit”.  Exceedances 

of the NJDEP EPH Category 2 DPL have been detected at depths ranging from the ground 

surface to approximately 12 feet below grade (fbg).  Although the NJDEP’s Comment # 7 

requested a figure showing locations where EPH concentrations exceeded 17,000 mg/kg, 

Figure 1E shows the locations where EPH concentrations have exceeded the currently-

applicable EPH DPL of 8,000 mg/kg.  Additionally, this figure shows locations where EPH 

concentrations have exceeded the EPH product ceiling limit of 30,000 mg/kg, and where TPH 

concentrations have exceeded the TPH criterion of 10,000 mg/kg.   

 

It should be noted that the TPH criterion of 10,000 mg/kg is no longer an applicable standard 

based on the NJDEP’s Phase-in for the Implementation of the “Protocol for Addressing 

Extractable Petroleum Hydrocarbons’ and the Associated Analytical Method Analysis of 
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Extractable Petroleum Hydrocarbon Compounds (EPH) in Aqueous and 

Soil/Sediment/Sludge Matrices” – Version 3.0 (EPH Phase-in), dated August 9, 2010.   

 

The extent of Pitch Material determined during historical remedial investigation activities, 

including completion of these geotechnical soil borings, was presented on figures included in 

the RFSR and is also shown on Figure 1E.  Based on the number of borings completed in IAOC 

A18, it is impractical to include data boxes with depths, EPH/TPH concentrations, Pitch Material 

thickness, etc. on this figure because data boxes would obscure the boring locations and site 

features.  Soil analytical data is included in Tables 1A through 1E and available boring logs are 

included in Appendix B.  During recent investigation activities, Pitch Material has been 

detected at thicknesses of up to 8 feet.  The greatest thicknesses of Pitch Material have 

generally been detected in the western portion of the former Pitch Disposal Area.  Pitch 

Material thickness generally decreases to one foot or less toward the eastern side of the 

former Pitch Disposal Area.  Pitch Material is present beneath active refinery infrastructure 

(the Salt Water Line and Intra-Refinery Pipelines). Pitch Material has not been observed 

in the area of IAOC A18 located to the east of the Poly Ditch.  

 

Locations where LNAPL has been detected during historical remedial investigation activities are 

also shown on Figure 1E.  It should be noted that free product has not been observed in soil 

borings with the possible exception of the “residual oil” described in the boring log for ASB-861, 

as stated in the NJDEP’s Comment # 7.  As shown on Figure 1E, exceedances of the NJDEP 

EPH Category 2 DPL of 8,000 mg/kg have not necessarily correlated to observations of LNAPL 

in soil borings or monitoring wells, particularly in the Mudflat Area of IAOC A18.   

 

The scale of the figures and the sizes of the site features are consistent on the attached figures.  

The scale of figures and sizes of site features will be consistent in future deliverables. 

 

The proposed remedial approach for IAOC A18 involves containment of these conditions via a 

perimeter barrier wall and an impermeable cap.  A hydraulic control system is also an element 

of the proposed remedial action and is intended to prevent ground water mounding upgradient 

of the barrier wall, maintain hydraulic control at gaps in the barrier wall (i.e. the location of utility 

crossings) and prevent migration of impacted ground water and LNAPL to the adjacent water 

bodies.  Limited removal of Pitch Material and soil may be conducted as necessary to facilitate 

installation of the perimeter barrier wall and impermeable cap.  Full-scale removal of Pitch 

Material and impacted soil is technically impracticable, as detailed in the Technical 

Impracticability Report. 

• NJDEP Comment # 9 - Please provide a full vertical and horizontal delineation of the pitch 

material where EPH elevations are greater than 30,000 mg/kg. 

o Response - The horizontal extent of Pitch Material in IAOC A18 was refined during the 

pre-design investigation (PDI) and supplemental PDI activities conducted in 2015 and 
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2016.  The approximate horizontal extent of Pitch Material in IAOC A18 based on historical 

borings and PDI/supplemental PDI activities is shown on Figure 1E.  Pitch Material has 

been detected at thicknesses up to approximately 8 feet in the western portion of the 

former Pitch Disposal Area, and decreases to less than 1 foot toward the eastern side.  

Pitch Material has been observed as sporadic, non-contiguous deposits, usually at the 

surface, within the Mudflat Area.  Pitch Material has not been observed in soil borings 

advanced to the east of the Poly Ditch. 

 

Pitch Material is present to the northern boundary of IAOC A18, including beneath the 

inter-refinery pipelines (IRPL).  PDI activities are currently being conducted in IAOC A17 

to the north of IAOC A18 to support the selection and design of a remedial action for that 

area.  PDI activities in IAOC A17 include an evaluation of the presence and extent of Pitch 

Material in IAOC A17.  Pitch Material that may extend to the north of the IRPL will be 

addressed as part of the remedial action for IAOC A17.   

 

A comprehensive TPH/EPH map is included as Figure 1E.  EPH concentrations that 

exceed the Product Ceiling Limit (30,000 mg/kg) are present throughout the Former Pitch 

Disposal Area, Mudflat Area and the area east of the Poly Ditch at depths ranging from 

the ground surface (multiple locations) through 11.5 feet below grade (SB-16).  These 

exceedances extend approximately to the perimeter of IAOC A18 adjacent to the water 

bodies (Morses Creek and Poly Ditch).   

 

Based on the results of geotechnical borings completed during the Pilot Program in 2018 

and 2019 and historical soil investigation activities, glacial till is present at depths ranging 

from approximately 16 to 26 feet below grade along the edge of the Mudflat Area and at 

depths ranging from approximately 10 to 18 feet below grade in the Former Pitch Disposal 

Area and Mudflat Area north of the Salt Water Line.  Pitch Material and EPH 

concentrations that exceed the Product Ceiling Limit in IAOC A18 are present above the 

glacial till.   

 

The selected remedial action for IAOC A18 includes a perimeter barrier wall to prevent 

migration of contaminants from the subsurface in IAOC A18 to the surrounding water 

bodies.  The perimeter barrier wall is expected to be constructed to the top of, or into, the 

glacial till beneath IAOC A18.  The glacial till beneath IAOC A18 is a hydraulically confining 

layer based on aquifer testing conducted throughout the Bayway Refinery Complex, which 

will prevent the vertical migration of contaminants within IAOC A18.  Additionally, a 

capping system is expected to be constructed over the Former Pitch Disposal Area and 

Mudflat Area to prevent direct contact with Pitch Material and contaminants in the 

subsurface by site workers and ecological receptors.  Horizontal and vertical delineation 

of each individual exceedance has not historically been completed for IAOC A18 for the 

following reasons: 
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• Vertical delineation is completed by the hydraulically confining glacial till layer. 

• Contaminants can only migrate downward as far as the depth of the glacial till.  

• The selected remedial action (perimeter barrier wall) will contain the horizontal 

extent of Pitch Material and contaminants in soil.   

• The selected remedial action (capping system) will prevent direct contact by site 

workers and ecological receptors, regardless of the depth of the exceedance. 

Additional information including cross sections of IAOC A18 will be included in the 

forthcoming Remedial Action Workplan. 

CLOSING 

This RFSR Addendum was prepared to address NJDEP’s Comments # 3, 4, 7 and 9 from the 

April 30, 2019 letter which were not addressed in the August 15, 2019 response to comments.  A 

Technical Impracticability Report and a Pilot Study Summary will be submitted to the NJDEP 

under separate cover.  Following approval of the RFSR, the RFSR Addendum, the Technical 

Impracticability Report and the Pilot Study Summary Report by the NJDEP, a Remedial Action 

Workplan which will include a conceptual design will be prepared and submitted to the NJDEP.   

 

If you have any additional questions, please contact Michael Meyerhoefer of Kleinfelder at 
mmeyerhoefer@kleinfelder.com or 631.671.7597. 
 
Sincerely, 
Kleinfelder, Inc. 
 

 
 
David C. Hutnick      Michael Meyerhoefer   
Environmental Scientist     Senior Project Manager  
      
 
Electronic Copy: Michael Renzulli, LSRP  

Deborah LaMond, P66  
Justin Moses, Kleinfelder 
Project File  



 

 

Tables 

 



TABLE 1A

SOIL ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

AGRO-1 AGRO-10 AGRO-11 AGRO-12 AGRO-2 AGRO-3 AGRO-4 AGRO-5 AGRO-6 AGRO-7 AGRO-8 AGRO-9

2016-11-02 2016-11-07 2016-11-09 2016-11-09 2016-11-02 2016-11-02 2016-11-03 2016-11-02 2016-11-03 2016-11-03 2016-11-07 2016-11-07 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21

0 0 0 0 0 0 0 0 0 0 0 0 1.5 3.5 7.5 8 10

1 1 1 1 1 1 1 1 1 1 1 1 2 4 8 8.5 10.5

B3 D3 C3 C3 C2 C2 C2 C1 C2 C2 D3 D3

Chemical Units Y Y Y Y Y Y Y Y Y Y Y Y Y N N N N

1,1,1-Trichloroethane mg/kg 29.8 ~ ~ ~ ~ 160000 <0.022 <0.26 <0.00049 <0.026 <0.021 <0.024 <0.026 <0.026 <0.00030 <0.19 <0.00040 <0.44 <0.004 <0.007 <0.01 <0.003 <0.0008

1,1,2,2-Tetrachloroethane mg/kg 0.127 ~ ~ ~ 3 1 <0.031 <0.37 <0.00071 <0.037 <0.030 <0.034 <0.037 <0.037 <0.00042 <0.27 <0.00058 <0.63 <0.003 <0.005 <0.007 <0.002 <0.0005

1,1,2-trichloro-1,2,2-trifluoroethane mg/kg ~ ~ ~ ~ ~ ~ <0.063 <0.76 <0.0014 <0.074 <0.060 <0.070 <0.074 <0.076 <0.00086 <0.54 <0.0012 <1.3 <0.004 <0.007 <0.01 <0.003 <0.0008

1,1,2-Trichloroethane mg/kg 28.6 ~ ~ ~ 6 2 <0.042 <0.50 <0.00096 <0.050 <0.040 <0.047 <0.050 <0.051 <0.00057 <0.36 <0.00078 <0.85 <0.004 <0.006 <0.008 <0.003 <0.0007

1,1-Dichloroethane mg/kg ~ ~ ~ ~ 24 8 <0.024 <0.29 <0.00055 <0.029 <0.023 <0.027 <0.029 <0.029 <0.00033 <0.21 <0.00045 <0.49 <0.004 <0.006 <0.008 <0.003 <0.0007

1,1-Dichloroethene mg/kg 8.28 ~ ~ ~ 150 11 <0.020 <0.24 <0.00045 <0.024 <0.019 <0.022 <0.023 <0.024 <0.00027 <0.17 <0.00037 <0.40 <0.004 <0.006 <0.008 <0.003 <0.0007

1,2,3-trichlorobenzene mg/kg 20 ~ ~ ~ ~ ~ <0.029 <0.35 <0.00067 <0.035 <0.028 <0.033 <0.035 <0.035 <0.00040 <0.25 <0.00054 <0.59 <0.035 <0.062 <0.082 <0.029 <0.007

1,2,4-trichlorobenzene mg/kg 20 ~ ~ ~ 820 73 <0.024 <0.28 <0.00054 0.110 J <0.023 <0.026 <0.028 <0.029 <0.00032 <0.20 <0.00044 <0.48 <0.035 <0.062 <0.082 <0.029 <0.007

1,2-dibromo-3-chloropropane mg/kg ~ ~ ~ 0.0048 0.2 0.08 <0.063 <0.76 <0.0014 <0.074 <0.060 <0.070 <0.074 <0.076 <0.00086 <0.54 <0.0012 <1.3 <0.003 <0.005 <0.007 <0.002 <0.0005

1,2-dibromoethane mg/kg ~ ~ ~ ~ 0.04 0.008 <0.031 <0.38 <0.00072 <0.037 <0.030 <0.035 <0.037 <0.038 <0.00043 <0.27 <0.00058 <0.63 <0.003 <0.005 <0.007 <0.002 <0.0005

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300 <0.022 <0.27 <0.00051 0.0324 J <0.021 <0.025 <0.026 <0.027 <0.00030 <0.19 <0.00041 <0.45 <0.004 <0.006 <0.008 <0.003 <0.0007

1,2-Dichloroethane mg/kg 21.2 ~ ~ ~ 3 0.9 <0.022 <0.27 <0.00051 <0.026 <0.021 <0.025 <0.026 <0.027 <0.00030 <0.19 <0.00041 <0.45 <0.004 <0.007 <0.01 <0.003 <0.0008

1,2-dichloroethylene, total mg/kg ~ ~ ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichloropropane mg/kg 32.7 ~ ~ ~ 5 2 <0.040 <0.48 <0.00092 <0.047 <0.038 <0.044 <0.047 <0.048 <0.00055 <0.34 <0.00074 <0.81 <0.004 <0.006 <0.008 <0.003 <0.0007

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300 <0.018 <0.21 <0.00041 <0.021 <0.017 <0.020 <0.021 <0.021 <0.00024 <0.15 <0.00033 <0.36 <0.004 <0.006 <0.008 <0.003 <0.0007

1,4-Dichlorobenzene mg/kg 0.546 ~ ~ 0.11 13 5 <0.020 <0.24 <0.00045 0.0327 J <0.019 <0.022 <0.023 <0.024 <0.00027 <0.17 <0.00037 <0.40 <0.003 <0.005 <0.007 <0.002 <0.0005

1-Butanol mg/kg ~ ~ ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Butanol mg/kg ~ ~ ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-butanone mg/kg ~ ~ ~ ~ 44000 3100 0.646 J <2.7 0.0148 J <0.27 <0.22 <0.25 <0.27 <0.28 0.010 J <2.0 <0.0042 <4.6 0.056 J 0.040 J 0.075 J 0.026 J 0.002 J

2-Hexanone mg/kg ~ ~ ~ ~ ~ ~ <0.18 <2.2 <0.0041 <0.21 <0.17 <0.20 <0.21 <0.22 <0.0025 <1.5 <0.0033 <3.6 <0.007 <0.012 <0.016 <0.006 <0.001

4-methyl-2-pentanone mg/kg ~ ~ ~ ~ ~ ~ <0.11 <1.3 <0.0025 <0.13 <0.11 <0.12 <0.13 <0.13 <0.0015 <0.94 <0.0020 <2.2 <0.007 <0.012 <0.016 <0.006 <0.001

Acetone mg/kg ~ ~ ~ ~ ~ 70000 1.26 J <7.8 0.0660 <0.77 <0.62 1.44 0.931 J 1.70 0.0499 <5.6 <0.012 <13 0.56 0.48 0.62 0.26 0.054

Benzene mg/kg 0.255 ~ 0.34 ~ 5 2 2.30 2.01 <0.00036 0.0393 J 0.934 3.53 0.0394 J 0.213 0.00047 J 0.426 J <0.00029 0.620 J <0.004 <0.006 <0.008 <0.003 <0.0007

bromochloromethane mg/kg ~ ~ ~ ~ ~ ~ <0.041 <0.50 <0.00095 <0.049 <0.040 <0.046 <0.049 <0.050 <0.00056 <0.35 <0.00077 <0.84 <0.004 <0.007 <0.01 <0.003 <0.0008

Bromodichloromethane mg/kg 0.54 ~ ~ ~ 3 1 <0.020 <0.24 <0.00045 <0.023 <0.019 <0.022 <0.023 <0.024 <0.00027 <0.17 <0.00037 <0.40 <0.003 <0.005 <0.007 <0.002 <0.0005

Bromoform mg/kg 15.9 ~ ~ ~ 280 81 <0.034 <0.42 <0.00079 <0.041 <0.033 <0.038 <0.041 <0.042 <0.00047 <0.30 <0.00064 <0.70 <0.035 <0.062 <0.082 <0.029 <0.007

Bromomethane mg/kg 0.235 ~ ~ ~ 59 25 <0.063 <0.76 <0.0014 <0.075 <0.060 <0.070 <0.074 <0.076 <0.00086 <0.54 <0.0012 <1.3 <0.005 <0.009 <0.011 <0.004 <0.0009

Carbon disulfide mg/kg ~ ~ ~ ~ 110000 7800 0.166 J <0.27 0.0092 0.107 J 0.100 J 0.138 J 0.120 J 0.120 J 0.0023 J 0.249 J <0.00041 <0.45 0.027 J 0.040 J 0.12 0.027 J 0.007

Carbon tetrachloride mg/kg 2.98 ~ ~ ~ 4 2 <0.021 <0.26 <0.00049 <0.026 <0.021 <0.024 <0.025 <0.026 <0.00029 <0.18 <0.00040 <0.44 <0.004 <0.006 <0.008 <0.003 <0.0007

Chlorobenzene mg/kg 13.1 ~ ~ ~ 7400 510 <0.021 <0.25 <0.00048 <0.025 <0.020 <0.023 <0.025 0.213 J <0.00029 0.437 J <0.00039 <0.42 0.005 J <0.006 <0.008 <0.003 <0.0007

Chloroethane mg/kg ~ ~ ~ ~ 1100 220 <0.055 <0.67 <0.0013 <0.066 <0.053 <0.062 <0.066 <0.067 <0.00076 <0.48 <0.0010 <1.1 <0.007 <0.012 <0.016 <0.006 <0.001

Chloroform mg/kg 1.19 ~ ~ ~ 2 0.6 <0.031 <0.37 <0.00071 <0.037 <0.030 <0.034 <0.036 <0.037 <0.00042 <0.26 <0.00057 <0.62 <0.004 <0.007 <0.01 <0.003 <0.0008

Chloromethane mg/kg ~ ~ ~ ~ 12 4 <0.027 <0.33 <0.00063 <0.032 <0.026 <0.030 <0.032 <0.033 <0.00037 <0.23 <0.00051 <0.55 0.006 J 0.013 J 0.018 J 0.042 0.002 J

cis-1,2-Dichloroethene mg/kg ~ ~ ~ ~ 560 230 <0.057 <0.68 <0.0013 <0.067 <0.054 <0.063 <0.067 <0.069 <0.00077 <0.49 <0.0011 <1.1 <0.004 <0.006 <0.008 <0.003 <0.0007

cis-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2 <0.025 <0.31 <0.00058 <0.030 <0.024 <0.028 <0.030 <0.031 <0.00035 <0.22 <0.00047 <0.51 <0.003 <0.005 <0.007 <0.002 <0.0005

cyclohexane mg/kg ~ ~ ~ ~ ~ ~ 18.2 26.7 <0.0016 <0.084 4.94 22.7 0.437 1.13 <0.00097 1.30 J 0.0043 J 7.85 <0.004 <0.006 <0.008 <0.003 <0.0007

Dibromochloromethane mg/kg 2.05 ~ ~ ~ 8 3 <0.019 <0.23 <0.00044 <0.023 <0.019 <0.022 <0.023 <0.023 <0.00027 <0.17 <0.00036 <0.39 <0.003 <0.005 <0.007 <0.002 <0.0005

Dichlorodifluoromethane mg/kg ~ ~ ~ ~ 230000 490 <0.070 <0.85 <0.0016 <0.084 <0.068 <0.078 <0.084 <0.085 <0.00096 <0.61 <0.0013 <1.4 <0.004 <0.007 <0.01 <0.003 <0.0008

Ethylbenzene mg/kg 5.16 ~ 1.4 ~ 110000 7800 21.0 15.9 <0.00044 0.0787 J 4.84 20.0 0.170 1.59 0.00065 J 1.24 0.0017 J 5.70 <0.003 <0.005 <0.007 <0.002 <0.0005

Hexane mg/kg ~ ~ ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

isopropylbenzene mg/kg ~ ~ ~ ~ ~ ~ 6.54 8.00 <0.00046 0.145 J 3.26 6.19 0.463 0.649 0.0013 J 0.475 J 0.00078 J 3.13 J <0.003 <0.005 <0.007 <0.002 <0.0005

methyl acetate mg/kg ~ ~ ~ ~ ~ 78000 2.72 <3.2 <0.0060 1.05 1.11 1.50 1.59 2.70 <0.0036 7.71 <0.0049 <5.3 <0.007 <0.012 <0.016 <0.006 <0.001

methyl cyclohexane mg/kg ~ ~ ~ ~ ~ ~ 49.5 89.4 <0.0015 0.246 J 12.5 48.7 1.47 3.66 0.0027 J 3.97 0.0054 29.0 0.007 J <0.007 <0.01 <0.003 <0.0008

Methyl Tertiary Butyl Ether mg/kg ~ ~ ~ ~ 320 110 <0.034 <0.41 <0.00079 <0.041 <0.033 <0.038 <0.041 <0.042 <0.00047 <0.29 <0.00064 <0.69 <0.004 <0.006 <0.008 <0.003 <0.0007

Methylene chloride mg/kg 4.05 ~ ~ ~ 230 46 1.05 <1.6 <0.0030 <0.15 0.554 J 0.771 <0.15 0.610 J <0.0018 <1.1 0.0025 J <2.6 <0.014 <0.025 <0.033 <0.012 <0.003

n-Propylbenzene mg/kg ~ ~ ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Styrene mg/kg 4.69 300 ~ ~ 260 90 <0.019 <0.23 <0.00043 <0.022 <0.018 <0.021 <0.022 <0.023 <0.00026 <0.16 <0.00035 <0.38 <0.002 <0.004 <0.005 <0.002 <0.0004

tert-Butyl alcohol mg/kg ~ ~ ~ ~ 11000 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tetrachloroethene mg/kg 9.92 ~ 0.45 ~ 1500 43 0.0643 J <0.44 <0.00083 <0.043 0.0516 J 0.0600 J <0.043 0.0668 J <0.00050 <0.31 <0.00068 <0.74 <0.004 <0.006 <0.008 <0.003 <0.0007

Toluene mg/kg 200 ~ 2.5 ~ 91000 6300 8.29 16.4 <0.00037 0.0505 J 2.52 21.5 0.0869 J 0.837 0.00058 J 1.58 0.0017 J 2.92 0.005 J <0.007 <0.01 <0.003 <0.0008

trans-1,2-Dichloroethene mg/kg 0.784 ~ ~ ~ 720 300 <0.020 <0.25 <0.00047 <0.024 <0.020 <0.023 <0.024 <0.025 <0.00028 <0.18 <0.00038 <0.41 <0.004 <0.006 <0.008 <0.003 <0.0007

trans-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2 <0.029 <0.35 <0.00065 <0.034 <0.027 <0.032 <0.034 <0.035 <0.00039 <0.25 <0.00053 <0.58 <0.002 <0.004 <0.005 <0.002 <0.0004

Trichloroethene mg/kg 12.4 ~ 1.6 ~ 10 3 <0.025 <0.30 <0.00056 <0.029 <0.024 <0.027 <0.029 <0.030 <0.00034 <0.21 <0.00046 <0.50 <0.004 <0.006 <0.008 <0.003 <0.0007

Trichlorofluoromethane mg/kg ~ ~ ~ ~ 340000 23000 <0.081 <0.98 <0.0019 <0.097 <0.078 <0.091 <0.096 <0.099 <0.0011 <0.70 <0.0015 <1.6 <0.005 <0.009 <0.011 <0.004 <0.0009

Vinyl chloride mg/kg 0.646 ~ ~ ~ 2 0.7 <0.026 <0.32 <0.00060 <0.031 <0.025 <0.029 <0.031 <0.032 <0.00036 <0.22 <0.00049 <0.53 <0.004 <0.007 <0.01 <0.003 <0.0008

m/p-xylene mg/kg ~ ~ ~ ~ 170000 12000 29.5 47.4 <0.00065 0.280 10.6 41.7 0.321 2.23 0.00085 J 4.05 0.0047 15.3 <0.007 <0.012 <0.016 <0.006 <0.001

o-xylene mg/kg ~ ~ ~ ~ 170000 12000 19.4 26.8 <0.00060 0.0723 J 4.91 18.8 0.0960 J 1.92 0.00075 J 1.95 0.0027 9.18 0.003 J <0.005 <0.007 <0.002 <0.0005

Xylenes, total mg/kg 10 ~ 0.12 ~ 170000 12000 48.9 74.2 <0.00060 0.352 15.5 60.5 0.417 4.15 0.0016 J 6.00 0.0074 24.5 NA NA NA NA NA

Total VOC Alkanes mg/kg ~ ~ ~ ~ ~ ~ 73 J 361 J 0.16 J 0 17.7 J 49 J 8.3 J 0 0.165 J 0 0.06 J 25 J 16 J 1.0 J 4.0 J 2.7 J 1.5 J

Total VOC TICs mg/kg ~ ~ ~ ~ ~ ~ 163.2 J 559 J 1.572 J 50.6 J 81.3 J 216 J 35.2 J 116.6 J 0.521 J 141.9 J 0 506 J 44 J 4.2 J 11 J 2.7 J 1.6 J
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TABLE 1A

SOIL ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

1,1,1-Trichloroethane mg/kg 29.8 ~ ~ ~ ~ 160000

1,1,2,2-Tetrachloroethane mg/kg 0.127 ~ ~ ~ 3 1

1,1,2-trichloro-1,2,2-trifluoroethane mg/kg ~ ~ ~ ~ ~ ~

1,1,2-Trichloroethane mg/kg 28.6 ~ ~ ~ 6 2

1,1-Dichloroethane mg/kg ~ ~ ~ ~ 24 8

1,1-Dichloroethene mg/kg 8.28 ~ ~ ~ 150 11

1,2,3-trichlorobenzene mg/kg 20 ~ ~ ~ ~ ~

1,2,4-trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,2-dibromo-3-chloropropane mg/kg ~ ~ ~ 0.0048 0.2 0.08

1,2-dibromoethane mg/kg ~ ~ ~ ~ 0.04 0.008

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,2-Dichloroethane mg/kg 21.2 ~ ~ ~ 3 0.9

1,2-dichloroethylene, total mg/kg ~ ~ ~ ~ ~ ~

1,2-Dichloropropane mg/kg 32.7 ~ ~ ~ 5 2

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,4-Dichlorobenzene mg/kg 0.546 ~ ~ 0.11 13 5

1-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-butanone mg/kg ~ ~ ~ ~ 44000 3100

2-Hexanone mg/kg ~ ~ ~ ~ ~ ~

4-methyl-2-pentanone mg/kg ~ ~ ~ ~ ~ ~

Acetone mg/kg ~ ~ ~ ~ ~ 70000

Benzene mg/kg 0.255 ~ 0.34 ~ 5 2

bromochloromethane mg/kg ~ ~ ~ ~ ~ ~

Bromodichloromethane mg/kg 0.54 ~ ~ ~ 3 1

Bromoform mg/kg 15.9 ~ ~ ~ 280 81

Bromomethane mg/kg 0.235 ~ ~ ~ 59 25

Carbon disulfide mg/kg ~ ~ ~ ~ 110000 7800

Carbon tetrachloride mg/kg 2.98 ~ ~ ~ 4 2

Chlorobenzene mg/kg 13.1 ~ ~ ~ 7400 510

Chloroethane mg/kg ~ ~ ~ ~ 1100 220

Chloroform mg/kg 1.19 ~ ~ ~ 2 0.6

Chloromethane mg/kg ~ ~ ~ ~ 12 4

cis-1,2-Dichloroethene mg/kg ~ ~ ~ ~ 560 230

cis-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Dibromochloromethane mg/kg 2.05 ~ ~ ~ 8 3

Dichlorodifluoromethane mg/kg ~ ~ ~ ~ 230000 490

Ethylbenzene mg/kg 5.16 ~ 1.4 ~ 110000 7800

Hexane mg/kg ~ ~ ~ ~ ~ ~

isopropylbenzene mg/kg ~ ~ ~ ~ ~ ~

methyl acetate mg/kg ~ ~ ~ ~ ~ 78000

methyl cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Methyl Tertiary Butyl Ether mg/kg ~ ~ ~ ~ 320 110

Methylene chloride mg/kg 4.05 ~ ~ ~ 230 46

n-Propylbenzene mg/kg ~ ~ ~ ~ ~ ~

Styrene mg/kg 4.69 300 ~ ~ 260 90

tert-Butyl alcohol mg/kg ~ ~ ~ ~ 11000 1400

Tetrachloroethene mg/kg 9.92 ~ 0.45 ~ 1500 43

Toluene mg/kg 200 ~ 2.5 ~ 91000 6300

trans-1,2-Dichloroethene mg/kg 0.784 ~ ~ ~ 720 300

trans-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

Trichloroethene mg/kg 12.4 ~ 1.6 ~ 10 3

Trichlorofluoromethane mg/kg ~ ~ ~ ~ 340000 23000

Vinyl chloride mg/kg 0.646 ~ ~ ~ 2 0.7

m/p-xylene mg/kg ~ ~ ~ ~ 170000 12000

o-xylene mg/kg ~ ~ ~ ~ 170000 12000

Xylenes, total mg/kg 10 ~ 0.12 ~ 170000 12000

Total VOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total VOC TICs mg/kg ~ ~ ~ ~ ~ ~
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13 1.5 3.5 4 1.5 14 0 2 11 0 3 4 7 8 10.5 12 2

13.5 2 4 4.5 2 14.5 0.5 2.5 11.5 0.5 3.5 4.5 7.5 8.5 11 12.5 4
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Y N N N Y N Y N N Y N N N N N N Y

<0.0008 <0.004 <0.008 <0.007 <0.0009 <0.0008 <0.002 <0.0009 <0.0007 <0.001 <0.003 <0.003 <0.002 <0.002 <0.006 <0.0007 NA

<0.0005 <0.003 <0.005 <0.005 <0.0006 <0.0006 <0.001 <0.0006 <0.0004 <0.001 <0.002 <0.002 <0.001 <0.001 <0.004 <0.0004 NA

<0.0008 <0.004 <0.008 <0.007 <0.0009 <0.0008 <0.002 <0.0009 <0.0007 <0.001 <0.003 <0.003 <0.002 <0.002 <0.006 <0.0007 NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.007 <0.034 <0.064 <0.059 <0.008 <0.007 <0.015 <0.007 <0.006 <0.012 <0.029 <0.022 <0.016 <0.018 <0.051 <0.006 NA

<0.007 <0.034 <0.064 <0.059 <0.008 <0.007 <0.015 <0.007 <0.006 <0.012 <0.029 <0.022 <0.016 <0.018 <0.051 <0.006 NA

<0.0005 <0.003 <0.005 <0.005 <0.0006 <0.0006 <0.001 <0.0006 <0.0004 <0.001 <0.002 <0.002 <0.001 <0.001 <0.004 <0.0004 NA

<0.0005 <0.003 <0.005 <0.005 <0.0006 <0.0006 <0.001 <0.0006 <0.0004 <0.001 <0.002 <0.002 <0.001 <0.001 <0.004 <0.0004 NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0008 <0.004 <0.008 <0.007 <0.0009 <0.0008 <0.002 <0.0009 <0.0007 <0.001 <0.003 <0.003 <0.002 <0.002 <0.006 <0.0007 <0.002

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0005 <0.003 <0.005 <0.005 <0.0006 <0.0006 <0.001 <0.0006 <0.0004 <0.001 <0.002 <0.002 <0.001 <0.001 <0.004 <0.0004 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.001 0.036 J 0.051 J 0.061 J 0.011 J 0.004 J 0.042 0.011 J <0.001 0.045 0.027 J 0.034 J 0.014 J 0.015 J 0.056 J <0.001 NA

<0.001 <0.007 <0.013 <0.012 <0.002 <0.001 <0.003 <0.001 <0.001 <0.002 <0.006 <0.004 <0.003 <0.004 <0.010 <0.001 NA

<0.001 <0.007 <0.013 <0.012 <0.002 <0.001 <0.003 <0.001 <0.001 <0.002 <0.006 <0.004 <0.003 <0.004 <0.010 <0.001 NA

0.024 J 0.37 0.53 0.82 0.064 0.050 0.26 0.15 0.037 0.37 0.38 0.27 0.34 0.22 0.66 0.035 <0.01

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 0.002 J <0.0007 <0.0006 <0.001 0.004 J 0.003 J <0.002 <0.002 <0.005 <0.0006 3.1

<0.0008 <0.004 <0.008 <0.007 <0.0009 <0.0008 <0.002 <0.0009 <0.0007 <0.001 <0.003 <0.003 <0.002 <0.002 <0.006 <0.0007 NA

<0.0005 <0.003 <0.005 <0.005 <0.0006 <0.0006 <0.001 <0.0006 <0.0004 <0.001 <0.002 <0.002 <0.001 <0.001 <0.004 <0.0004 <0.002

<0.007 <0.034 <0.064 <0.059 <0.008 <0.007 <0.015 <0.007 <0.006 <0.012 <0.029 <0.022 <0.016 <0.018 <0.051 <0.006 NA

<0.001 <0.005 <0.009 <0.008 <0.001 <0.001 <0.002 <0.001 <0.0008 <0.002 <0.004 <0.003 <0.002 <0.003 <0.007 <0.0008 <0.002

0.003 J 0.043 0.13 0.083 0.023 0.009 0.029 0.010 0.009 0.034 0.033 0.020 J 0.014 J 0.015 J 0.092 0.002 J <0.01

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 <0.002

<0.001 <0.007 <0.013 <0.012 <0.002 <0.001 <0.003 <0.001 <0.001 <0.002 <0.006 <0.004 <0.003 <0.004 <0.010 <0.001 NA

<0.0008 <0.004 <0.008 <0.007 <0.0009 <0.0008 <0.002 <0.0009 <0.0007 <0.001 <0.003 <0.003 <0.002 <0.002 <0.006 <0.0007 NA

<0.0008 <0.004 0.010 J 0.015 J 0.001 J <0.0008 0.004 J 0.002 J 0.0008 J <0.001 0.005 J 0.004 J 0.006 J 0.007 J 0.034 J 0.0008 J <0.01

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0005 <0.003 <0.005 <0.005 <0.0006 <0.0006 <0.001 <0.0006 <0.0004 <0.001 <0.002 <0.002 <0.001 <0.001 <0.004 <0.0004 NA

<0.0007 <0.003 0.008 J 0.007 J <0.0008 <0.0007 <0.002 0.0009 J <0.0006 0.003 J 0.011 J 0.029 0.002 J <0.002 <0.005 <0.0006 NA

<0.0005 <0.003 <0.005 <0.005 <0.0006 <0.0006 <0.001 <0.0006 <0.0004 <0.001 <0.002 <0.002 <0.001 <0.001 <0.004 <0.0004 NA

<0.0008 <0.004 <0.008 <0.007 <0.0009 <0.0008 <0.002 <0.0009 <0.0007 <0.001 <0.003 <0.003 <0.002 <0.002 <0.006 <0.0007 NA

<0.0005 <0.003 <0.005 <0.005 0.002 J <0.0006 0.002 J <0.0006 <0.0004 0.001 J 0.003 J 0.006 J <0.001 <0.001 <0.004 <0.0004 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 100

<0.0005 <0.003 <0.005 <0.005 <0.0006 <0.0006 <0.001 <0.0006 <0.0004 <0.001 0.006 J 0.013 J <0.001 <0.001 <0.004 <0.0004 NA

<0.001 <0.007 <0.013 <0.012 <0.002 <0.001 <0.003 0.005 J <0.001 0.003 J <0.006 <0.004 <0.003 <0.004 <0.010 <0.001 NA

<0.0008 <0.004 <0.008 <0.007 0.027 <0.0008 0.002 J 0.002 J <0.0007 0.006 J 0.023 J 0.071 0.005 J 0.004 J <0.006 <0.0007 NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 <0.02

<0.003 <0.014 <0.026 <0.024 <0.003 <0.003 <0.006 <0.003 <0.002 <0.005 <0.012 <0.009 <0.006 <0.007 <0.020 <0.002 <0.002

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.0004 <0.002 <0.004 <0.004 <0.0005 <0.0004 <0.0009 <0.0004 <0.0003 <0.0007 <0.002 <0.001 <0.0009 <0.001 <0.003 <0.0003 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0008 <0.004 <0.008 <0.007 0.001 J <0.0008 0.003 J <0.0009 <0.0007 0.005 J <0.003 0.003 J <0.002 <0.002 <0.006 <0.0007 NA

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA

<0.0004 <0.002 <0.004 <0.004 <0.0005 <0.0004 <0.0009 <0.0004 <0.0003 <0.0007 <0.002 <0.001 <0.0009 <0.001 <0.003 <0.0003 <0.002

<0.0007 <0.003 <0.006 <0.006 <0.0008 <0.0007 <0.002 <0.0007 <0.0006 <0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 <0.002

<0.001 <0.005 <0.009 <0.008 <0.001 <0.001 <0.002 <0.001 <0.0008 <0.002 <0.004 <0.003 <0.002 <0.003 <0.007 <0.0008 NA

<0.0008 <0.004 <0.008 <0.007 <0.0009 <0.0008 <0.002 <0.0009 <0.0007 <0.001 <0.003 <0.003 <0.002 <0.002 <0.006 <0.0007 <0.002

<0.001 <0.007 <0.013 <0.012 <0.002 <0.001 0.004 J <0.001 <0.001 <0.002 <0.006 <0.004 <0.003 <0.004 <0.010 <0.001 NA

<0.0005 <0.003 <0.005 <0.005 0.001 J <0.0006 0.004 J <0.0006 <0.0004 0.001 J 0.006 J 0.009 J <0.001 <0.001 <0.004 <0.0004 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 160

0 J 0 J 0.077 J 0.16 J 7.2 J 0 J 2.2 J 0.31 J 0 J 0.43 J 1.8 J 4.6 J 0.43 J 0.20 J 0 J 0 J NA

0.036 J 0.95 J 0.88 J 1.3 J 12 J 0.02 J 28 J 0.86 J 0.006 J 3.0 J 3.3 J 8.0 J 0.87 J 0.42 J 0.081 J 0 J NA

ASB-1013 ASB-1014 ASB-1015 ASB-1016

C3 C3 C3 B3
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TABLE 1A

SOIL ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

1,1,1-Trichloroethane mg/kg 29.8 ~ ~ ~ ~ 160000

1,1,2,2-Tetrachloroethane mg/kg 0.127 ~ ~ ~ 3 1

1,1,2-trichloro-1,2,2-trifluoroethane mg/kg ~ ~ ~ ~ ~ ~

1,1,2-Trichloroethane mg/kg 28.6 ~ ~ ~ 6 2

1,1-Dichloroethane mg/kg ~ ~ ~ ~ 24 8

1,1-Dichloroethene mg/kg 8.28 ~ ~ ~ 150 11

1,2,3-trichlorobenzene mg/kg 20 ~ ~ ~ ~ ~

1,2,4-trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,2-dibromo-3-chloropropane mg/kg ~ ~ ~ 0.0048 0.2 0.08

1,2-dibromoethane mg/kg ~ ~ ~ ~ 0.04 0.008

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,2-Dichloroethane mg/kg 21.2 ~ ~ ~ 3 0.9

1,2-dichloroethylene, total mg/kg ~ ~ ~ ~ ~ ~

1,2-Dichloropropane mg/kg 32.7 ~ ~ ~ 5 2

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,4-Dichlorobenzene mg/kg 0.546 ~ ~ 0.11 13 5

1-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-butanone mg/kg ~ ~ ~ ~ 44000 3100

2-Hexanone mg/kg ~ ~ ~ ~ ~ ~

4-methyl-2-pentanone mg/kg ~ ~ ~ ~ ~ ~

Acetone mg/kg ~ ~ ~ ~ ~ 70000

Benzene mg/kg 0.255 ~ 0.34 ~ 5 2

bromochloromethane mg/kg ~ ~ ~ ~ ~ ~

Bromodichloromethane mg/kg 0.54 ~ ~ ~ 3 1

Bromoform mg/kg 15.9 ~ ~ ~ 280 81

Bromomethane mg/kg 0.235 ~ ~ ~ 59 25

Carbon disulfide mg/kg ~ ~ ~ ~ 110000 7800

Carbon tetrachloride mg/kg 2.98 ~ ~ ~ 4 2

Chlorobenzene mg/kg 13.1 ~ ~ ~ 7400 510

Chloroethane mg/kg ~ ~ ~ ~ 1100 220

Chloroform mg/kg 1.19 ~ ~ ~ 2 0.6

Chloromethane mg/kg ~ ~ ~ ~ 12 4

cis-1,2-Dichloroethene mg/kg ~ ~ ~ ~ 560 230

cis-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Dibromochloromethane mg/kg 2.05 ~ ~ ~ 8 3

Dichlorodifluoromethane mg/kg ~ ~ ~ ~ 230000 490

Ethylbenzene mg/kg 5.16 ~ 1.4 ~ 110000 7800

Hexane mg/kg ~ ~ ~ ~ ~ ~

isopropylbenzene mg/kg ~ ~ ~ ~ ~ ~

methyl acetate mg/kg ~ ~ ~ ~ ~ 78000

methyl cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Methyl Tertiary Butyl Ether mg/kg ~ ~ ~ ~ 320 110

Methylene chloride mg/kg 4.05 ~ ~ ~ 230 46

n-Propylbenzene mg/kg ~ ~ ~ ~ ~ ~

Styrene mg/kg 4.69 300 ~ ~ 260 90

tert-Butyl alcohol mg/kg ~ ~ ~ ~ 11000 1400

Tetrachloroethene mg/kg 9.92 ~ 0.45 ~ 1500 43

Toluene mg/kg 200 ~ 2.5 ~ 91000 6300

trans-1,2-Dichloroethene mg/kg 0.784 ~ ~ ~ 720 300

trans-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

Trichloroethene mg/kg 12.4 ~ 1.6 ~ 10 3

Trichlorofluoromethane mg/kg ~ ~ ~ ~ 340000 23000

Vinyl chloride mg/kg 0.646 ~ ~ ~ 2 0.7

m/p-xylene mg/kg ~ ~ ~ ~ 170000 12000

o-xylene mg/kg ~ ~ ~ ~ 170000 12000

Xylenes, total mg/kg 10 ~ 0.12 ~ 170000 12000

Total VOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total VOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

NJ ECO 

Saline 

Estuary 

Sediment 

NJDEP 

ECOLOGICAL 

USSL

NJDEP RDCSRSNJDEP NRDCSRSNJDEP 

ECOLOGICAL 

LSSL

End Depth

Start Depth

Date

Grid Cell (Figures 1A through 1E)

ASB-208 ASB-217 ASB-218 ASB-85

1999-04-19 1999-04-19 1999-04-19 1993-11-09 2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05

0 0 0 4 7 11 17 17.5 9.5 2 4 3 6.5 9 11.5 5.5 2.5

2 2 2 6 7.5 11.5 17.5 18 10 4 6 3.5 6.5 9.5 12 6 3

B2 C1 D3 B1

Y Y Y Y Y N N Y N Y N Y N N Y N N

NA NA NA <82.00 J <0.0076 <0.0087 <0.0095 <0.00012 <0.013 <0.01 J <1.50 J <0.19 <0.17 <0.023 <0.024 <0.016 <0.17

NA NA NA NA <0.011 <0.012 <0.014 <0.00017 <0.019 <0.01 J <1.50 J <0.28 <0.25 <0.033 <0.034 <0.023 <0.25

NA NA NA NA <0.022 <0.025 <0.028 <0.00035 <0.038 NA NA <0.56 <0.50 <0.067 <0.068 <0.046 <0.50

NA NA NA <82.00 J <0.015 <0.017 <0.018 <0.00023 <0.025 <0.01 J <1.50 J <0.38 <0.34 <0.044 <0.046 <0.031 <0.33

NA NA NA <82.00 J <0.0085 <0.0098 <0.011 <0.00014 <0.015 <0.01 J <1.50 J <0.22 <0.19 <0.026 <0.026 <0.018 <0.19

NA NA NA <82.00 J <0.0069 <0.0080 <0.0087 <0.00011 <0.012 <0.01 J <1.50 J <0.18 <0.16 <0.021 <0.022 <0.014 <0.16

NA NA NA NA <0.010 <0.012 <0.013 <0.00016 <0.018 NA NA <0.26 <0.24 <0.031 <0.032 <0.021 <0.23

NA NA NA <2.20 J <0.0083 <0.0095 <0.010 <0.00013 <0.014 <0.38 <10.00 <0.21 <0.19 <0.025 <0.026 <0.017 <0.19

NA NA NA NA <0.022 <0.025 <0.028 <0.00035 <0.038 NA NA <0.56 <0.50 <0.067 <0.068 <0.046 <0.50

NA NA NA <160.00 J <0.011 <0.013 <0.014 <0.00018 <0.019 <0.02 J <3.00 J <0.28 <0.25 <0.033 <0.034 <0.023 <0.25

NA NA NA <2.20 <0.0078 <0.0089 <0.0098 <0.00012 <0.013 <0.38 <10.00 <0.20 <0.18 <0.024 <0.024 <0.016 <0.18

<1700 <890 <1600 NA <0.0078 <0.0089 <0.0098 <0.00012 <0.013 <0.01 J <1.50 J <0.20 <0.18 <0.024 <0.024 <0.016 <0.18

NA NA NA <82.00 J NA NA NA NA NA <0.01 J <1.50 J NA NA NA NA NA NA

NA NA NA NA <0.014 <0.016 <0.018 <0.00022 <0.024 <0.01 J <1.50 J <0.36 <0.32 <0.043 <0.044 <0.029 <0.32

NA NA NA <2.20 <0.0062 <0.0072 <0.0078 <0.00010 <0.011 <0.38 <10.00 <0.16 <0.14 <0.019 <0.019 <0.013 <0.14

NA NA NA <2.20 <0.0069 <0.0080 <0.0087 <0.00011 <0.012 <0.38 <10.00 <0.18 <0.16 <0.021 <0.022 <0.014 <0.16

NA NA NA <4100.00 J NA NA NA NA NA <0.57 J <74.00 J NA NA NA NA NA NA

NA NA NA <4100.00 J NA NA NA NA NA <0.57 J <74.00 J NA NA NA NA NA NA

NA NA NA <82.00 J <0.080 <0.092 <0.10 <0.0013 <0.14 <0.01 J <1.50 J <2.0 <1.8 <0.24 <0.25 <0.17 <1.8

NA NA NA <82.00 J <0.063 <0.073 <0.079 <0.0010 <0.11 <0.01 J <1.50 J <1.6 <1.4 <0.19 <0.20 <0.13 <1.4

NA NA NA <82.00 J <0.039 <0.044 <0.049 <0.00062 <0.067 <0.01 J <1.50 J <0.99 <0.88 <0.12 <0.12 <0.080 <0.87

<8700 <4400 <8200 <82.00 J <0.23 <0.26 <0.29 <0.0036 <0.39 <0.02 J <1.50 J <5.8 <5.2 <0.69 <0.71 <0.47 <5.1

5300 2100 4700 27.00 J 0.0352 <0.0063 <0.0069 <0.000087 0.715 <0.01 J 1.10 J 26.1 2.17 0.124 0.518 11.7 6.00

NA NA NA NA <0.014 <0.017 <0.018 <0.00023 <0.025 NA NA <0.37 <0.33 <0.044 <0.045 <0.030 <0.33

<1700 <890 <1600 NA <0.0069 <0.0079 <0.0087 <0.00011 <0.012 <0.01 J <1.50 J <0.18 <0.16 <0.021 <0.022 <0.014 <0.16

NA NA NA <82.00 J <0.012 <0.014 <0.015 <0.00019 <0.021 <0.01 J <1.50 J <0.31 <0.28 <0.037 <0.038 <0.025 <0.27

<1700 <890 <1600 <82.00 J <0.022 <0.025 <0.028 <0.00035 <0.038 <0.01 J <1.50 J <0.56 <0.50 <0.067 <0.069 <0.046 <0.50

<8700 <4400 <8200 <82.00 J <0.0077 <0.0089 <0.0097 <0.00012 0.0329 J <0.01 J <1.50 J <0.20 <0.18 0.0273 J 0.0827 J <0.016 0.785 J

NA NA NA NA <0.0075 <0.0087 <0.0095 <0.00012 <0.013 <0.01 J <1.50 J <0.19 <0.17 <0.023 <0.023 <0.016 <0.17

<1700 1100 <1600 <82.00 J <0.0074 <0.0085 <0.0093 <0.00012 <0.013 <0.01 J <1.50 J <0.19 <0.17 <0.022 <0.023 <0.015 <0.17

NA NA NA <82.00 J <0.019 <0.022 <0.025 <0.00031 <0.034 <0.01 J <1.50 J <0.50 <0.45 <0.059 <0.061 <0.041 <0.44

NA NA NA NA <0.011 <0.012 <0.014 <0.00017 <0.019 <0.01 J 0.51 J <0.28 <0.25 <0.033 <0.034 <0.022 <0.24

<8700 <4400 <8200 NA <0.0096 <0.011 <0.012 <0.00015 <0.017 NA NA <0.25 <0.22 <0.029 <0.030 <0.020 <0.22

NA NA NA NA <0.020 <0.023 <0.025 <0.00032 <0.034 NA NA <0.51 <0.46 <0.060 <0.062 <0.041 <0.45

NA NA NA NA <0.0089 <0.010 <0.011 <0.00014 <0.015 <0.01 J <1.50 J <0.23 <0.20 <0.027 <0.028 <0.019 <0.20

NA NA NA NA 2.05 0.168 0.0939 J <0.00040 0.448 NA NA 117 12.6 0.386 2.53 J 4.27 85.4

NA NA NA <82.00 J <0.0068 <0.0078 <0.0086 <0.00011 <0.012 <0.01 J <1.50 J <0.17 <0.16 <0.021 <0.021 <0.014 <0.15

NA NA NA NA <0.025 <0.028 <0.031 <0.00040 <0.043 NA NA <0.63 <0.57 <0.075 <0.077 <0.051 <0.56

NA NA NA 160.00 J 0.315 <0.0078 0.0186 J <0.00011 0.499 <0.01 J 5.10 J 142 14.7 0.344 4.45 82.8 56.3

23000 5100 J 35000 DJ 220.00 J NA NA NA NA NA <0.02 J 29.00 J NA NA NA NA NA NA

NA NA NA NA 0.436 0.0684 J 0.0511 J <0.00011 0.159 J NA NA 39.1 4.98 0.178 J 1.61 23.9 28.2

NA NA NA NA <0.092 <0.11 <0.12 <0.0015 0.582 NA NA <2.4 <2.1 <0.28 0.869 J <0.19 <2.1

NA NA NA NA 7.49 0.333 0.205 <0.00037 1.14 NA NA 396 36.5 1.33 6.20 155 217

<17000 <8900 <16000 <160.00 J <0.012 <0.014 <0.015 <0.00019 <0.021 <0.02 J <3.00 J <0.31 <0.28 <0.036 <0.037 <0.025 <0.27

<1700 <890 <1600 26.00 J <0.045 0.0558 J <0.057 0.00095 J 0.0987 J <0.01 J <1.50 J <1.2 1.45 J 0.175 J 0.225 J <0.094 <1.0

NA NA NA 61.00 J NA NA NA NA NA <0.02 J 9.90 J NA NA NA NA NA NA

NA NA NA <82.00 J <0.0066 <0.0076 <0.0083 <0.00011 <0.011 <0.01 J <1.50 J <0.17 <0.15 <0.020 <0.021 <0.014 <0.15

NA NA NA <160.00 J NA NA NA NA NA <0.02 J <3.00 J NA NA NA NA NA NA

NA NA NA NA 0.0149 J 0.0278 J <0.016 <0.00020 0.0296 J <0.01 J <1.50 J 0.543 J 0.432 J 0.0755 J 0.0993 J <0.027 0.664 J

NA NA NA 200.00 J 0.0496 0.0176 J <0.0071 <0.000091 0.360 <0.01 J 3.00 J 133 11.5 0.299 1.38 18.5 18.4

NA NA NA NA <0.0072 <0.0083 <0.0090 <0.00011 <0.012 NA NA <0.18 <0.16 <0.022 <0.022 <0.015 <0.16

<1700 <890 <1600 NA <0.010 <0.012 <0.013 <0.00016 <0.017 <0.01 J <1.50 J <0.26 <0.23 <0.030 <0.031 <0.021 <0.23

<1700 <890 <1600 NA <0.0086 <0.0099 <0.011 <0.00014 <0.015 <0.01 J <1.50 J <0.22 <0.20 <0.026 <0.027 <0.018 <0.20

NA NA NA NA <0.029 <0.033 <0.036 <0.00046 <0.049 NA NA <0.73 <0.65 <0.087 <0.089 <0.059 <0.65

<1700 <890 <1600 NA <0.0092 <0.011 <0.012 <0.00015 <0.016 <0.01 J <1.50 J <0.23 <0.21 <0.028 <0.029 <0.019 <0.21

NA NA NA NA 0.0354 J 0.0250 J 0.0266 J 0.00022 J 1.16 NA NA 376 38.2 0.856 6.65 145 149

NA NA NA NA 0.0543 0.0137 J <0.012 <0.00015 0.507 NA NA 178 19.2 0.603 3.66 73.6 93.8

150000 46000 150000 600.00 J 0.0897 0.0387 J 0.0266 J 0.00022 J 1.67 <0.01 J 16.00 J 554 57.4 1.46 10.3 219 243

NA NA NA NA 0 2.1 J 2.4 J 0 11.3 J NA NA 1270 J 50 J 14.7 J 30.8 J 130 J 739 J

477000 NA NA 2880.00 131.6 J 23.6 J 21 J 0 13.5 J 0.12 80.80 1826 J 1007 J 74.3 J 88.7 J 251 J 1209 J

~

1993-11-09

B2

ASB-86 ASB-860 ASB-861ASB-858 ASB-859

A1 A1 A1 B2
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TABLE 1A

SOIL ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

1,1,1-Trichloroethane mg/kg 29.8 ~ ~ ~ ~ 160000

1,1,2,2-Tetrachloroethane mg/kg 0.127 ~ ~ ~ 3 1

1,1,2-trichloro-1,2,2-trifluoroethane mg/kg ~ ~ ~ ~ ~ ~

1,1,2-Trichloroethane mg/kg 28.6 ~ ~ ~ 6 2

1,1-Dichloroethane mg/kg ~ ~ ~ ~ 24 8

1,1-Dichloroethene mg/kg 8.28 ~ ~ ~ 150 11

1,2,3-trichlorobenzene mg/kg 20 ~ ~ ~ ~ ~

1,2,4-trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,2-dibromo-3-chloropropane mg/kg ~ ~ ~ 0.0048 0.2 0.08

1,2-dibromoethane mg/kg ~ ~ ~ ~ 0.04 0.008

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,2-Dichloroethane mg/kg 21.2 ~ ~ ~ 3 0.9

1,2-dichloroethylene, total mg/kg ~ ~ ~ ~ ~ ~

1,2-Dichloropropane mg/kg 32.7 ~ ~ ~ 5 2

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,4-Dichlorobenzene mg/kg 0.546 ~ ~ 0.11 13 5

1-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-butanone mg/kg ~ ~ ~ ~ 44000 3100

2-Hexanone mg/kg ~ ~ ~ ~ ~ ~

4-methyl-2-pentanone mg/kg ~ ~ ~ ~ ~ ~

Acetone mg/kg ~ ~ ~ ~ ~ 70000

Benzene mg/kg 0.255 ~ 0.34 ~ 5 2

bromochloromethane mg/kg ~ ~ ~ ~ ~ ~

Bromodichloromethane mg/kg 0.54 ~ ~ ~ 3 1

Bromoform mg/kg 15.9 ~ ~ ~ 280 81

Bromomethane mg/kg 0.235 ~ ~ ~ 59 25

Carbon disulfide mg/kg ~ ~ ~ ~ 110000 7800

Carbon tetrachloride mg/kg 2.98 ~ ~ ~ 4 2

Chlorobenzene mg/kg 13.1 ~ ~ ~ 7400 510

Chloroethane mg/kg ~ ~ ~ ~ 1100 220

Chloroform mg/kg 1.19 ~ ~ ~ 2 0.6

Chloromethane mg/kg ~ ~ ~ ~ 12 4

cis-1,2-Dichloroethene mg/kg ~ ~ ~ ~ 560 230

cis-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Dibromochloromethane mg/kg 2.05 ~ ~ ~ 8 3

Dichlorodifluoromethane mg/kg ~ ~ ~ ~ 230000 490

Ethylbenzene mg/kg 5.16 ~ 1.4 ~ 110000 7800

Hexane mg/kg ~ ~ ~ ~ ~ ~

isopropylbenzene mg/kg ~ ~ ~ ~ ~ ~

methyl acetate mg/kg ~ ~ ~ ~ ~ 78000

methyl cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Methyl Tertiary Butyl Ether mg/kg ~ ~ ~ ~ 320 110

Methylene chloride mg/kg 4.05 ~ ~ ~ 230 46

n-Propylbenzene mg/kg ~ ~ ~ ~ ~ ~

Styrene mg/kg 4.69 300 ~ ~ 260 90

tert-Butyl alcohol mg/kg ~ ~ ~ ~ 11000 1400

Tetrachloroethene mg/kg 9.92 ~ 0.45 ~ 1500 43

Toluene mg/kg 200 ~ 2.5 ~ 91000 6300

trans-1,2-Dichloroethene mg/kg 0.784 ~ ~ ~ 720 300

trans-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

Trichloroethene mg/kg 12.4 ~ 1.6 ~ 10 3

Trichlorofluoromethane mg/kg ~ ~ ~ ~ 340000 23000

Vinyl chloride mg/kg 0.646 ~ ~ ~ 2 0.7

m/p-xylene mg/kg ~ ~ ~ ~ 170000 12000

o-xylene mg/kg ~ ~ ~ ~ 170000 12000

Xylenes, total mg/kg 10 ~ 0.12 ~ 170000 12000

Total VOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total VOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

NJ ECO 

Saline 

Estuary 

Sediment 

NJDEP 

ECOLOGICAL 

USSL

NJDEP RDCSRSNJDEP NRDCSRSNJDEP 

ECOLOGICAL 

LSSL

End Depth

Start Depth

Date

Grid Cell (Figures 1A through 1E)

GMW-123 GMW-126 GMW-137 GMW-138 SB-10

1998-11-13 1998-11-12 1998-11-13 1998-11-13 2016-10-10 2016-10-10 2016-10-10 2016-10-10 2016-10-07 2016-10-07 2016-10-11 2016-10-11 2015-09-18 2015-10-05 2015-10-05 2015-10-05

2 0 4 4 2 14.5 14.5 2 11 19.5 2.5 14.5 4 9.5 11.5 20

4 2 6 6 2.5 15 15 2.5 11.5 20 3 15 4.5 10 12 20.5

C3 D3 C1 B3 B3

Y Y Y Y Y N Y N Y N Y N Y N N N

NA NA NA NA <1.5 <0.00016 <0.00014 <0.0094 <0.052 <0.00014 <1.2 <0.00016 <0.0016 <0.41 <0.0094 <0.00013

NA NA NA NA <2.1 <0.00023 <0.00021 <0.013 <0.074 <0.00021 <1.7 <0.00023 <0.0018 <0.49 <0.011 <0.00015

NA NA NA NA <4.3 <0.00047 <0.00042 <0.027 <0.15 <0.00042 <3.5 <0.00046 <0.0047 <1.2 <0.028 <0.00039

NA NA NA NA <2.9 <0.00031 <0.00028 <0.018 <0.10 <0.00028 <2.3 <0.00031 <0.0015 <0.41 <0.0093 <0.00013

NA NA NA NA <1.7 <0.00018 <0.00016 <0.011 <0.058 <0.00016 <1.3 <0.00018 <0.0015 <0.39 <0.0089 <0.00012

NA NA NA NA <1.4 <0.00015 <0.00013 <0.0086 <0.048 <0.00013 <1.1 <0.00015 <0.0062 <1.6 <0.037 <0.00052

NA NA NA NA <2.0 <0.00022 <0.00020 <0.013 <0.070 <0.00019 <1.6 <0.00022 <0.0018 <0.49 <0.011 <0.00015

NA NA NA NA <1.6 <0.00018 <0.00016 <0.010 <0.057 <0.00016 <1.3 <0.00017 <0.0018 <0.47 <0.011 <0.00015

NA NA NA NA <4.3 <0.00047 <0.00042 <0.027 <0.15 <0.00042 <3.5 <0.00046 NA <1.5 <0.034 <0.00048

NA NA NA NA <2.1 <0.00024 <0.00021 <0.014 <0.075 <0.00021 <1.7 <0.00023 NA <0.36 <0.0082 <0.00011

NA NA NA NA <1.5 <0.00017 <0.00015 <0.0096 <0.053 <0.00015 <1.2 <0.00016 <0.0013 <0.34 <0.0077 <0.00011

<32000 <20000 <2200 <4000 <1.5 <0.00017 <0.00015 <0.0096 <0.053 <0.00015 <1.2 <0.00016 <0.0014 <0.37 <0.0084 <0.00012

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA <2.7 <0.00030 <0.00027 <0.017 <0.096 <0.00027 <2.2 <0.00030 <0.0025 <0.66 <0.015 <0.00021

NA NA NA NA <1.2 <0.00013 <0.00012 <0.0077 <0.043 <0.00012 <0.98 <0.00013 <0.0016 <0.44 <0.0099 <0.00014

NA NA NA NA <1.4 <0.00015 <0.00013 <0.0086 <0.048 <0.00013 <1.1 <0.00015 <0.0023 <0.63 <0.014 <0.00020

<1400 <780 <1500 <660 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA <16 <0.0017 0.0066 J <0.099 <0.55 0.0056 J <13 <0.0017 <0.020 <5.3 0.510 J <0.0017

NA NA NA NA <12 <0.0014 <0.0012 <0.078 <0.43 <0.0012 <10 <0.0013 <0.014 <3.7 <0.084 <0.0012

NA NA NA NA <7.5 <0.00082 <0.00073 <0.048 <0.26 <0.00073 <6.1 <0.00081 <0.0048 <1.3 <0.029 <0.00040

<32000 <20000 <2200 NA <44 0.0428 0.0394 <0.28 2.15 J 0.0312 <36 0.0066 J <0.023 <6.2 <0.14 0.0052 J

<32000 1800 J 320 J 1200 J 6.83 0.0011 0.00083 0.315 2.22 0.0103 21.8 0.00016 J <0.0014 60.7 0.372 0.00021 J

NA NA NA NA <2.8 <0.00031 <0.00028 <0.018 <0.099 <0.00027 <2.3 <0.00030 <0.0032 <0.86 <0.019 <0.00027

<32000 <20000 <2200 <4000 <1.3 <0.00015 <0.00013 <0.0086 <0.047 <0.00013 <1.1 <0.00015 <0.0016 <0.43 <0.0098 <0.00014

NA NA NA NA <2.4 <0.00026 <0.00023 <0.015 <0.083 <0.00023 <1.9 <0.00025 <0.0025 <0.66 <0.015 <0.00021

<32000 <20000 <2200 <4000 <4.3 <0.00047 <0.00042 <0.027 <0.15 <0.00042 <3.5 <0.00046 <0.0038 <1.0 <0.023 <0.00032

<32000 <20000 <2200 <4000 <1.5 0.00075 J 0.00040 J 0.0417 J 0.205 J <0.00015 <1.2 <0.00016 0.0580 <0.63 <0.014 <0.00020

NA NA NA NA <1.5 <0.00016 <0.00014 <0.0094 <0.052 <0.00014 <1.2 <0.00016 <0.0024 <0.64 <0.014 <0.00020

<32000 <20000 <2200 <4000 <1.4 <0.00016 <0.00014 <0.0091 <0.050 <0.00014 <1.2 <0.00015 <0.0016 <0.43 <0.0098 <0.00014

NA NA NA NA <3.8 <0.00042 <0.00037 <0.024 <0.13 <0.00037 <3.1 <0.00041 <0.0050 <1.3 <0.030 <0.00042

NA NA NA NA <2.1 <0.00023 <0.00021 <0.013 <0.074 <0.00020 <1.7 <0.00023 <0.0016 <0.41 <0.0094 <0.00013

<32000 <20000 <2200 <4000 <1.9 <0.00021 <0.00018 <0.012 <0.066 <0.00018 <1.5 <0.00020 <0.0027 <0.73 <0.016 <0.00023

NA NA NA NA <3.9 <0.00043 <0.00038 <0.025 <0.14 <0.00038 <3.1 <0.00042 <0.0081 <2.2 <0.049 <0.00068

NA NA NA NA <1.7 <0.00019 <0.00017 <0.011 <0.061 <0.00017 <1.4 <0.00019 <0.0012 <0.33 <0.0074 <0.00010

NA NA NA NA 51.6 <0.00053 0.00058 J 4.70 39.9 0.0016 J 56.4 0.00095 J 0.0083 J 164 0.978 0.00044 J

NA NA NA NA <1.3 <0.00015 <0.00013 <0.0085 <0.047 <0.00013 <1.1 <0.00014 <0.0021 <0.57 <0.013 <0.00018

NA NA NA NA <4.8 <0.00053 <0.00047 <0.031 <0.17 <0.00047 <3.9 <0.00052 <0.0038 <1.0 <0.023 <0.00032

NA NA NA NA 54.5 0.00035 J 0.00033 J 4.50 34.3 0.0029 89.9 0.00072 J <0.0017 225 1.16 0.00035 J

36000 J 28000 J 1000 J 14000 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA 21.9 <0.00015 0.00024 J 3.02 14.1 0.00028 J 25.7 0.00025 J <0.0011 45.1 0.292 <0.000093

NA NA NA NA <18 <0.0020 <0.0018 0.631 4.87 <0.0017 <15 <0.0019 <0.0090 <2.4 <0.054 <0.00075

NA NA NA NA 169 0.0034 0.0014 J 18.6 110 0.00073 J 128 0.0044 <0.0024 421 3.39 0.0027

<63000 <39000 <4500 <8100 <2.4 <0.00026 <0.00023 <0.015 <0.083 <0.00023 <1.9 <0.00025 <0.0016 <0.43 <0.0096 <0.00013

<32000 <20000 <2200 <4000 <8.9 <0.00097 <0.00087 <0.056 <0.31 0.0010 J <7.2 <0.00096 <0.010 <2.7 <0.062 <0.00086

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA <1.3 <0.00014 <0.00013 <0.0082 <0.045 <0.00012 <1.0 <0.00014 <0.0019 <0.50 <0.011 <0.00016

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA <2.5 <0.00027 <0.00024 <0.016 <0.088 <0.00024 <2.0 <0.00027 <0.0031 <0.84 <0.019 <0.00026

NA NA NA NA 39.8 <0.00012 0.00026 J 0.953 20.9 0.00026 J 127 0.00069 J <0.0022 397 1.72 0.00044 J

NA NA NA NA <1.4 <0.00015 <0.00014 <0.0089 <0.049 <0.00014 <1.1 <0.00015 <0.0062 <1.7 <0.037 <0.00052

<32000 <20000 <2200 <4000 <2.0 <0.00021 <0.00019 <0.012 <0.069 <0.00019 <1.6 <0.00021 <0.0018 <0.49 <0.011 <0.00015

<32000 <20000 <2200 <4000 <1.7 <0.00018 <0.00016 <0.011 <0.059 <0.00016 <1.4 <0.00018 <0.0015 <0.41 <0.0093 <0.00013

NA NA NA NA <5.6 <0.00061 <0.00054 <0.035 <0.20 <0.00054 <4.5 <0.00060 <0.0026 <0.69 <0.016 <0.00022

<32000 <20000 <2200 <4000 <1.8 <0.00020 <0.00017 <0.011 <0.063 <0.00017 <1.4 <0.00019 <0.0021 <0.55 <0.012 <0.00017

NA NA NA NA 163 <0.00021 0.0010 11.4 87.8 <0.00019 293 0.0022 <0.0037 792 3.97 0.00096

NA NA NA NA 84.7 0.00062 J 0.00067 J 9.78 48.9 <0.00017 126 0.00097 <0.0029 295 1.51 0.00038 J

36000 69000 8300 J 21000 248 0.00062 J 0.0017 21.2 137 <0.00017 419 0.0032 <0.0029 1090 5.47 0.0013

NA NA NA NA 670 J 0 0 179.2 J 185 J 0 400 J 0.01 J 0 1150 J 52.3 J 0

NA 568000 NA NA 1680 J 0.038 J 0.0516 J 107 J 551 J 0.034 J 1732 J 0.011 J 0.559 J 1500 J 17.4 J 0.0046 J

GMW-689 GMW-690 GMW-691

B2 B2 B2 B2

SB-11GMW-688

B2
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TABLE 1A

SOIL ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

1,1,1-Trichloroethane mg/kg 29.8 ~ ~ ~ ~ 160000

1,1,2,2-Tetrachloroethane mg/kg 0.127 ~ ~ ~ 3 1

1,1,2-trichloro-1,2,2-trifluoroethane mg/kg ~ ~ ~ ~ ~ ~

1,1,2-Trichloroethane mg/kg 28.6 ~ ~ ~ 6 2

1,1-Dichloroethane mg/kg ~ ~ ~ ~ 24 8

1,1-Dichloroethene mg/kg 8.28 ~ ~ ~ 150 11

1,2,3-trichlorobenzene mg/kg 20 ~ ~ ~ ~ ~

1,2,4-trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,2-dibromo-3-chloropropane mg/kg ~ ~ ~ 0.0048 0.2 0.08

1,2-dibromoethane mg/kg ~ ~ ~ ~ 0.04 0.008

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,2-Dichloroethane mg/kg 21.2 ~ ~ ~ 3 0.9

1,2-dichloroethylene, total mg/kg ~ ~ ~ ~ ~ ~

1,2-Dichloropropane mg/kg 32.7 ~ ~ ~ 5 2

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,4-Dichlorobenzene mg/kg 0.546 ~ ~ 0.11 13 5

1-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-butanone mg/kg ~ ~ ~ ~ 44000 3100

2-Hexanone mg/kg ~ ~ ~ ~ ~ ~

4-methyl-2-pentanone mg/kg ~ ~ ~ ~ ~ ~

Acetone mg/kg ~ ~ ~ ~ ~ 70000

Benzene mg/kg 0.255 ~ 0.34 ~ 5 2

bromochloromethane mg/kg ~ ~ ~ ~ ~ ~

Bromodichloromethane mg/kg 0.54 ~ ~ ~ 3 1

Bromoform mg/kg 15.9 ~ ~ ~ 280 81

Bromomethane mg/kg 0.235 ~ ~ ~ 59 25

Carbon disulfide mg/kg ~ ~ ~ ~ 110000 7800

Carbon tetrachloride mg/kg 2.98 ~ ~ ~ 4 2

Chlorobenzene mg/kg 13.1 ~ ~ ~ 7400 510

Chloroethane mg/kg ~ ~ ~ ~ 1100 220

Chloroform mg/kg 1.19 ~ ~ ~ 2 0.6

Chloromethane mg/kg ~ ~ ~ ~ 12 4

cis-1,2-Dichloroethene mg/kg ~ ~ ~ ~ 560 230

cis-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Dibromochloromethane mg/kg 2.05 ~ ~ ~ 8 3

Dichlorodifluoromethane mg/kg ~ ~ ~ ~ 230000 490

Ethylbenzene mg/kg 5.16 ~ 1.4 ~ 110000 7800

Hexane mg/kg ~ ~ ~ ~ ~ ~

isopropylbenzene mg/kg ~ ~ ~ ~ ~ ~

methyl acetate mg/kg ~ ~ ~ ~ ~ 78000

methyl cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Methyl Tertiary Butyl Ether mg/kg ~ ~ ~ ~ 320 110

Methylene chloride mg/kg 4.05 ~ ~ ~ 230 46

n-Propylbenzene mg/kg ~ ~ ~ ~ ~ ~

Styrene mg/kg 4.69 300 ~ ~ 260 90

tert-Butyl alcohol mg/kg ~ ~ ~ ~ 11000 1400

Tetrachloroethene mg/kg 9.92 ~ 0.45 ~ 1500 43

Toluene mg/kg 200 ~ 2.5 ~ 91000 6300

trans-1,2-Dichloroethene mg/kg 0.784 ~ ~ ~ 720 300

trans-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

Trichloroethene mg/kg 12.4 ~ 1.6 ~ 10 3

Trichlorofluoromethane mg/kg ~ ~ ~ ~ 340000 23000

Vinyl chloride mg/kg 0.646 ~ ~ ~ 2 0.7

m/p-xylene mg/kg ~ ~ ~ ~ 170000 12000

o-xylene mg/kg ~ ~ ~ ~ 170000 12000

Xylenes, total mg/kg 10 ~ 0.12 ~ 170000 12000

Total VOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total VOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

NJ ECO 

Saline 

Estuary 

Sediment 

NJDEP 

ECOLOGICAL 

USSL

NJDEP RDCSRSNJDEP NRDCSRSNJDEP 

ECOLOGICAL 

LSSL

End Depth

Start Depth

Date

Grid Cell (Figures 1A through 1E)

SB-14 SB-15

2015-10-08 2015-10-08 2015-10-08 2015-10-08 2015-09-25 2015-09-18 2015-10-09 2015-10-09 2015-10-05 2015-10-05 2015-10-05 2008-09-15 2015-11-18 2015-11-18 2015-10-07 2015-10-07

6 12 1 13 2.5 3.5 11 12.5 1 2.5 19 0 1.5 9.5 20.5 4

6.5 12.5 1.5 13.5 3 4 11.5 13 1.5 3 19.5 0.5 2 10 21 4.5

B3 C4

Y N Y N Y Y Y N Y N N Y N N Y N

<0.00028 <0.00019 <0.27 <0.00017 <0.0011 <0.00088 <0.040 <0.0095 <0.26 <0.12 <0.00015 <0.00061 <0.11 <0.00018 <0.00013 <0.022

<0.00032 <0.00022 <0.32 <0.00020 <0.0012 <0.0010 <0.047 <0.011 <0.30 <0.14 <0.00018 <0.00029 <0.13 <0.00021 <0.00015 <0.026

<0.00083 <0.00056 <0.81 <0.00052 <0.0032 <0.0026 <0.12 <0.028 <0.78 <0.35 <0.00046 NA <0.32 <0.00054 <0.00039 <0.067

<0.00027 <0.00018 <0.27 <0.00017 <0.0010 <0.00087 <0.039 <0.0093 <0.26 <0.11 <0.00015 <0.00029 <0.11 <0.00018 <0.00013 <0.022

<0.00026 <0.00018 <0.26 <0.00016 <0.0010 <0.00083 <0.038 <0.0089 <0.25 <0.11 <0.00014 <0.00045 <0.10 <0.00017 <0.00012 <0.021

<0.0011 <0.00074 <1.1 <0.00069 <0.0042 <0.0035 <0.16 <0.038 <1.0 <0.46 <0.00060 <0.00060 <0.43 <0.00071 <0.00051 <0.089

<0.00033 <0.00022 <0.32 <0.00021 <0.0012 <0.0010 <0.047 <0.011 <0.31 <0.14 <0.00018 NA <0.13 <0.00021 <0.00015 <0.026

<0.00031 <0.00021 <0.31 <0.00020 <0.0012 <0.0010 <0.045 <0.011 <0.29 <0.13 <0.00017 <0.019 <0.12 <0.00020 <0.00015 <0.025

<0.0010 <0.00068 <0.99 <0.00064 <0.0039 NA <0.15 <0.035 <0.95 <0.42 <0.00055 NA <0.39 <0.00065 <0.00047 <0.082

<0.00024 <0.00016 <0.24 <0.00015 <0.00093 NA <0.035 <0.0083 <0.23 <0.10 <0.00013 NA <0.095 <0.00016 <0.00011 <0.020

<0.00023 <0.00015 <0.22 <0.00014 <0.00086 <0.00072 <0.033 <0.0077 <0.21 <0.095 <0.00012 <0.019 <0.088 <0.00015 <0.00010 0.205

<0.00025 <0.00017 <0.24 <0.00016 <0.00095 <0.00079 <0.036 <0.0085 <0.23 <0.10 <0.00014 <0.00049 <0.097 <0.00016 <0.00012 <0.020

NA NA NA NA NA NA NA NA NA NA NA <0.00037 NA NA NA NA

<0.00044 <0.00030 <0.43 <0.00028 <0.0017 <0.0014 <0.064 <0.015 <0.41 <0.18 <0.00024 <0.00045 <0.17 <0.00028 <0.00020 <0.036

<0.00029 <0.00020 <0.28 <0.00018 <0.0011 <0.00093 <0.042 <0.010 <0.27 <0.12 <0.00016 <0.015 <0.11 <0.00019 <0.00013 <0.024

<0.00042 <0.00028 <0.41 <0.00026 <0.0016 <0.0013 <0.060 <0.014 <0.39 <0.17 <0.00023 <0.014 <0.16 <0.00027 <0.00019 0.152

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.0035 <0.0024 <3.5 <0.0022 <0.014 <0.011 <0.51 <0.12 <3.3 <1.5 <0.0019 0.0124 <1.4 <0.0023 <0.0016 <0.29

<0.0025 <0.0017 <2.4 <0.0016 <0.0095 <0.0079 <0.36 <0.085 <2.3 <1.0 <0.0014 <0.0022 <0.97 <0.0016 <0.0012 <0.20

<0.00085 <0.00057 <0.83 <0.00054 <0.0033 <0.0027 <0.12 <0.029 <0.80 <0.36 <0.00047 <0.0027 <0.33 <0.00055 <0.00039 <0.069

0.0273 0.0277 <4.1 0.0182 <0.016 0.0737 <0.60 <0.14 <3.9 <1.7 <0.0023 0.0707 <1.6 0.0259 0.0092 <0.34

0.0024 <0.00017 6.49 0.0012 <0.00094 <0.00079 4.14 0.0374 19.1 4.97 <0.00014 <0.00040 5.58 0.010 0.00029 J 34.0

<0.00057 <0.00039 <0.56 <0.00036 <0.0022 <0.0018 <0.083 <0.020 <0.54 <0.24 <0.00031 NA <0.22 <0.00037 <0.00027 <0.047

<0.00029 <0.00020 <0.28 <0.00018 <0.0011 <0.00092 <0.042 <0.0099 <0.27 <0.12 <0.00016 <0.00030 <0.11 <0.00019 <0.00013 <0.023

<0.00044 <0.00030 <0.43 <0.00028 <0.0017 <0.0014 <0.063 <0.015 <0.41 <0.18 <0.00024 <0.00039 <0.17 <0.00028 <0.00020 <0.036

<0.00067 <0.00046 <0.66 <0.00043 <0.0026 <0.0021 <0.098 <0.023 <0.63 <0.28 <0.00037 <0.0010 <0.26 <0.00044 <0.00031 <0.055

0.0078 0.0038 <0.41 0.0017 J 0.0378 0.0699 1.30 0.0145 J <0.40 <0.18 <0.00023 0.0028 J <0.16 0.0031 <0.00020 0.322

<0.00043 <0.00029 <0.42 <0.00027 <0.0016 <0.0014 <0.062 <0.015 <0.40 <0.18 <0.00023 <0.0011 <0.17 <0.00027 <0.00020 <0.035

<0.00029 <0.00019 <0.28 <0.00018 <0.0011 <0.00092 <0.042 <0.0098 <0.27 <0.12 <0.00016 <0.00034 <0.11 <0.00019 <0.00013 <0.023

<0.00089 <0.00060 <0.87 <0.00056 <0.0034 <0.0028 <0.13 <0.031 <0.84 <0.37 <0.00049 <0.00078 <0.35 <0.00057 <0.00041 <0.072

<0.00028 <0.00019 <0.27 <0.00017 <0.0011 <0.00088 <0.040 <0.0095 <0.26 <0.12 <0.00015 <0.00053 <0.11 <0.00018 <0.00013 <0.022

<0.00048 <0.00033 <0.48 <0.00031 <0.0019 <0.0015 <0.070 <0.017 <0.46 <0.20 <0.00027 <0.00081 <0.19 <0.00031 <0.00023 <0.039

<0.0014 <0.00098 <1.4 <0.00091 <0.0055 <0.0046 <0.21 <0.049 <1.4 <0.60 <0.00079 <0.00042 <0.56 <0.00093 <0.00067 <0.12

<0.00022 <0.00015 <0.21 <0.00014 <0.00084 <0.00070 <0.032 <0.0075 <0.21 <0.092 <0.00012 <0.00028 <0.085 <0.00014 <0.00010 <0.018

0.0017 J <0.00040 32.9 0.0269 <0.0022 <0.0019 35.5 0.220 111 44.6 0.00052 J NA 42.6 0.0011 J 0.00059 J 112

<0.00038 <0.00026 <0.37 <0.00024 <0.0015 <0.0012 <0.055 <0.013 <0.36 <0.16 <0.00021 <0.00031 <0.15 <0.00025 <0.00018 <0.031

<0.00067 <0.00045 <0.65 <0.00042 <0.0026 <0.0021 <0.097 <0.023 <0.63 <0.28 <0.00037 NA <0.26 <0.00043 <0.00031 <0.054

0.0044 <0.00020 52.5 0.0187 <0.0012 <0.00096 36.9 0.288 97.5 35.4 0.00045 J <0.00047 41.6 0.00050 J 0.00066 J 164

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.00092 J <0.00013 14.8 0.0060 <0.00075 <0.00063 11.0 0.0813 J 28.1 16.0 0.00020 J NA 17.1 <0.00013 0.00021 J 36.4

<0.0016 <0.0011 <1.6 <0.0010 <0.0061 <0.0051 <0.23 <0.055 <1.5 5.81 <0.00088 NA <0.62 <0.0010 <0.00074 <0.13

0.0034 J <0.00028 81.7 0.0840 <0.0016 <0.0013 81.0 0.654 295 185 0.0021 NA 151 0.0011 J 0.0020 243

<0.00028 <0.00019 <0.28 <0.00018 <0.0011 <0.00090 <0.041 <0.0097 <0.27 <0.12 <0.00016 NA <0.11 <0.00018 <0.00013 <0.023

<0.0018 <0.0012 <1.8 <0.0011 <0.0070 <0.0058 <0.26 <0.062 <1.7 <0.76 <0.0010 0.0015 J <0.71 <0.0012 <0.00084 <0.15

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.00033 <0.00022 <0.32 <0.00021 <0.0013 <0.0011 <0.048 <0.011 <0.31 <0.14 <0.00018 <0.00033 <0.13 <0.00021 <0.00015 <0.027

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.00056 <0.00038 <0.55 <0.00035 <0.0021 <0.0018 <0.081 <0.019 <0.52 <0.23 <0.00031 <0.00054 <0.22 <0.00036 <0.00026 <0.045

0.00058 J <0.00026 22.7 0.0064 <0.0015 0.0013 J 15.5 0.132 126 25.8 0.00029 J <0.00038 35.4 0.0017 0.00091 216

<0.0011 <0.00074 <1.1 <0.00069 <0.0042 <0.0035 <0.16 <0.038 <1.0 <0.46 <0.00060 <0.00037 <0.43 <0.00071 <0.00051 <0.089

<0.00033 <0.00022 <0.32 <0.00021 <0.0013 <0.0010 <0.048 <0.011 <0.31 <0.14 <0.00018 <0.00029 <0.13 <0.00021 <0.00015 <0.027

<0.00027 <0.00018 <0.27 <0.00017 <0.0010 <0.00087 <0.039 <0.0093 <0.26 <0.11 <0.00015 <0.00034 <0.11 <0.00018 <0.00013 <0.022

<0.00046 <0.00031 <0.45 <0.00029 <0.0018 <0.0015 <0.067 <0.016 <0.43 <0.19 <0.00025 NA <0.18 <0.00030 <0.00021 <0.037

<0.00036 <0.00025 <0.36 <0.00023 <0.0014 <0.0012 <0.053 <0.012 <0.34 <0.15 <0.00020 <0.00073 <0.14 <0.00024 <0.00017 <0.030

0.0081 <0.00044 88.0 0.0379 <0.0025 <0.0021 78.1 0.576 268 111 0.00080 J NA 122 0.00092 J 0.0020 547

0.0052 <0.00034 48.0 0.0185 <0.0019 <0.0016 41.4 0.271 122 55.3 0.00076 J NA 63.3 0.00079 J 0.00086 222

0.0133 <0.00034 136 0.0565 <0.0019 <0.0016 119 0.847 390 166 0.0016 0.00089 J 186 0.0017 0.0028 769

0 0 209 J 0.478 J 0 0 146 J 6.39 J 309 J 429 J 0.0201 J NA 152 J 0 0 98 J

0.175 J 0.0063 J 694 J 0.644 J 0 0 212 J 9.01 J 1299 J 1009 J 0.0812 J 1.506 J 588 J 0.0074 J 0.0303 J 308.9 J

SB-13 SB-16 SB-3SB-12 SB-4 SB-5

B3 B3 B2 B1 B1 B2
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TABLE 1A

SOIL ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

1,1,1-Trichloroethane mg/kg 29.8 ~ ~ ~ ~ 160000

1,1,2,2-Tetrachloroethane mg/kg 0.127 ~ ~ ~ 3 1

1,1,2-trichloro-1,2,2-trifluoroethane mg/kg ~ ~ ~ ~ ~ ~

1,1,2-Trichloroethane mg/kg 28.6 ~ ~ ~ 6 2

1,1-Dichloroethane mg/kg ~ ~ ~ ~ 24 8

1,1-Dichloroethene mg/kg 8.28 ~ ~ ~ 150 11

1,2,3-trichlorobenzene mg/kg 20 ~ ~ ~ ~ ~

1,2,4-trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,2-dibromo-3-chloropropane mg/kg ~ ~ ~ 0.0048 0.2 0.08

1,2-dibromoethane mg/kg ~ ~ ~ ~ 0.04 0.008

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,2-Dichloroethane mg/kg 21.2 ~ ~ ~ 3 0.9

1,2-dichloroethylene, total mg/kg ~ ~ ~ ~ ~ ~

1,2-Dichloropropane mg/kg 32.7 ~ ~ ~ 5 2

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,4-Dichlorobenzene mg/kg 0.546 ~ ~ 0.11 13 5

1-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-Butanol mg/kg ~ ~ ~ ~ ~ ~

2-butanone mg/kg ~ ~ ~ ~ 44000 3100

2-Hexanone mg/kg ~ ~ ~ ~ ~ ~

4-methyl-2-pentanone mg/kg ~ ~ ~ ~ ~ ~

Acetone mg/kg ~ ~ ~ ~ ~ 70000

Benzene mg/kg 0.255 ~ 0.34 ~ 5 2

bromochloromethane mg/kg ~ ~ ~ ~ ~ ~

Bromodichloromethane mg/kg 0.54 ~ ~ ~ 3 1

Bromoform mg/kg 15.9 ~ ~ ~ 280 81

Bromomethane mg/kg 0.235 ~ ~ ~ 59 25

Carbon disulfide mg/kg ~ ~ ~ ~ 110000 7800

Carbon tetrachloride mg/kg 2.98 ~ ~ ~ 4 2

Chlorobenzene mg/kg 13.1 ~ ~ ~ 7400 510

Chloroethane mg/kg ~ ~ ~ ~ 1100 220

Chloroform mg/kg 1.19 ~ ~ ~ 2 0.6

Chloromethane mg/kg ~ ~ ~ ~ 12 4

cis-1,2-Dichloroethene mg/kg ~ ~ ~ ~ 560 230

cis-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Dibromochloromethane mg/kg 2.05 ~ ~ ~ 8 3

Dichlorodifluoromethane mg/kg ~ ~ ~ ~ 230000 490

Ethylbenzene mg/kg 5.16 ~ 1.4 ~ 110000 7800

Hexane mg/kg ~ ~ ~ ~ ~ ~

isopropylbenzene mg/kg ~ ~ ~ ~ ~ ~

methyl acetate mg/kg ~ ~ ~ ~ ~ 78000

methyl cyclohexane mg/kg ~ ~ ~ ~ ~ ~

Methyl Tertiary Butyl Ether mg/kg ~ ~ ~ ~ 320 110

Methylene chloride mg/kg 4.05 ~ ~ ~ 230 46

n-Propylbenzene mg/kg ~ ~ ~ ~ ~ ~

Styrene mg/kg 4.69 300 ~ ~ 260 90

tert-Butyl alcohol mg/kg ~ ~ ~ ~ 11000 1400

Tetrachloroethene mg/kg 9.92 ~ 0.45 ~ 1500 43

Toluene mg/kg 200 ~ 2.5 ~ 91000 6300

trans-1,2-Dichloroethene mg/kg 0.784 ~ ~ ~ 720 300

trans-1,3-Dichloropropene mg/kg ~ ~ ~ ~ 7 2

Trichloroethene mg/kg 12.4 ~ 1.6 ~ 10 3

Trichlorofluoromethane mg/kg ~ ~ ~ ~ 340000 23000

Vinyl chloride mg/kg 0.646 ~ ~ ~ 2 0.7

m/p-xylene mg/kg ~ ~ ~ ~ 170000 12000

o-xylene mg/kg ~ ~ ~ ~ 170000 12000

Xylenes, total mg/kg 10 ~ 0.12 ~ 170000 12000

Total VOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total VOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

NJ ECO 

Saline 

Estuary 

Sediment 

NJDEP 

ECOLOGICAL 

USSL

NJDEP RDCSRSNJDEP NRDCSRSNJDEP 

ECOLOGICAL 

LSSL

End Depth

Start Depth

Date

Grid Cell (Figures 1A through 1E)

SB-6

2015-09-25 2015-11-19 2015-11-19 2015-11-19 2015-11-19 2015-11-18 2015-11-18

4.5 5.5 10.5 6 10.5 1.5 12.5

5 6 11 6.5 11 2 13

B3

Y Y N Y N Y N

<0.0019 <0.038 <0.00016 <0.085 <0.00019 <0.20 <0.00017 Notes:

<0.0022 <0.044 <0.00019 <0.10 <0.00023 <0.24 <0.00020 ~ No standard exists for this compound in this classification.

<0.0056 <0.11 <0.00048 <0.25 <0.00058 <0.61 <0.00051 VOC Volatile organic compound

<0.0018 <0.037 <0.00016 <0.084 <0.00019 <0.20 <0.00017 TICs Tentatively identified compounds

<0.0018 <0.036 <0.00015 <0.080 <0.00018 <0.19 <0.00016 mg/kg Milligrams per kilogram

<0.0074 <0.15 <0.00063 <0.34 <0.00077 <0.80 <0.00067 <5.0 Not detected at or above the method detection limit, method detection limit included.

<0.0022 <0.044 <0.00019 <0.10 <0.00023 <0.24 <0.00020 J Indicates an estimated value

<0.0021 <0.043 <0.00018 <0.096 <0.00022 <0.23 <0.00019 N Presumptive evidence of a compound

<0.0068 <0.14 <0.00058 <0.31 <0.00071 <0.74 <0.00061 NA Not analyzed

<0.0016 <0.033 <0.00014 <0.075 <0.00017 <0.18 <0.00015 NJDEP New Jersey Department of Environmental Protection

<0.0015 <0.031 <0.00013 <0.069 <0.00016 <0.17 <0.00014 ESC NJDEP Ecological Screening Criteria

<0.0017 <0.034 <0.00014 <0.076 <0.00017 <0.18 <0.00015 NJDEP ECOLOGICAL LSSL NJDEP Lower Ecological Soil Screening Level (March 2009)

NA NA NA NA NA NA NA NJDEP ECOLOGICAL USSL NJDEP Upper Ecological Soil Screening Level (March 2009)

<0.0030 <0.060 <0.00025 <0.14 <0.00031 <0.32 <0.00027 ER-L NJDEP Saline Estuary Sediment Criteria (Effects Range – Low) (March 2009)

<0.0020 <0.040 <0.00017 <0.089 <0.00020 <0.21 <0.00018 ER-M NJDEP Saline Estuary Sediment Criteria (Effects Range – Medium) (March 2009)

<0.0028 <0.057 <0.00024 <0.13 <0.00029 <0.31 <0.00025 NJDEP RDCSRS NJDEP Residential Direct Contact Soil Remediation Standards (September 2017)

NA NA NA NA NA NA NA NJDEP NRDCSRS NJDEP Non-Residential Direct Contact Soil Remediation Standards (September 2017)

NA NA NA NA NA NA NA Italics Concentration exceeds the NJDEP RDCSRS

<0.024 <0.48 <0.0020 <1.1 <0.0025 <2.6 <0.0022 Bold Concentration exceeds the NRDCSRS

<0.017 <0.34 <0.0014 <0.76 <0.0017 <1.8 <0.0015 Gray highlight Concentration exceeds NJDEP Ecological Soil Screening Levels

<0.0057 <0.12 <0.00049 <0.26 <0.00060 <0.62 <0.00052 Yellow highlight Concentration exceeds NJDEP Saline Estuary Sediment Criteria

<0.028 <0.57 0.0238 <1.3 0.0325 <3.0 0.0116 If more than one applicable SRS or ESC is exceeded, the highlighting shown is for the standard/criteria with the highest value. 

<0.0017 0.695 0.0025 1.54 0.0052 16.1 0.00091 ESCs do not apply to soil borings SB-3, ASB-85, ASB-859 and GMW-690.

<0.0039 <0.078 <0.00033 <0.18 <0.00040 <0.42 <0.00035

<0.0020 <0.039 <0.00017 <0.089 <0.00020 <0.21 <0.00018

<0.0030 <0.060 <0.00025 <0.13 <0.00031 <0.32 <0.00027

<0.0046 <0.092 <0.00039 <0.21 <0.00047 <0.49 <0.00041

0.132 <0.058 0.0038 <0.13 0.0042 <0.31 0.0098

<0.0029 <0.058 <0.00025 <0.13 <0.00030 <0.31 <0.00026

<0.0019 <0.039 <0.00017 <0.088 <0.00020 <0.21 <0.00017

<0.0060 <0.12 <0.00052 <0.27 <0.00062 <0.65 <0.00054

<0.0019 <0.038 <0.00016 <0.085 <0.00019 <0.20 <0.00017

<0.0033 <0.066 <0.00028 <0.15 <0.00034 <0.36 <0.00030

<0.0097 <0.20 <0.00083 <0.44 <0.0010 <1.1 <0.00088

<0.0015 <0.030 <0.00013 <0.067 <0.00015 <0.16 <0.00013

0.0051 J 8.31 0.0045 14.5 0.0466 81.5 0.0047

<0.0026 <0.052 <0.00022 <0.12 <0.00027 <0.28 <0.00023

<0.0045 <0.091 <0.00039 <0.21 <0.00047 <0.49 <0.00041

<0.0020 10.1 0.0024 17.1 0.0317 84.0 0.0034

NA NA NA NA NA NA NA

<0.0013 5.27 0.00087 J 9.33 0.0119 23.7 0.0013 J

<0.011 1.93 <0.00092 4.22 <0.0011 <1.2 <0.00097

<0.0028 41.2 0.0116 73.2 0.140 247 0.0131

0.0030 J <0.039 <0.00016 <0.087 <0.00020 <0.21 <0.00017

<0.012 <0.25 <0.0011 <0.56 <0.0013 <1.3 <0.0011

NA NA NA NA NA NA NA

<0.0022 <0.045 <0.00019 <0.10 <0.00023 <0.24 <0.00020

NA NA NA NA NA NA NA

<0.0038 <0.076 <0.00032 <0.17 <0.00039 <0.41 <0.00034

<0.0026 6.37 0.00073 J 12.2 0.0269 84.9 0.0022

<0.0074 <0.15 <0.00064 <0.34 <0.00077 <0.81 <0.00067

<0.0022 <0.045 <0.00019 <0.10 <0.00023 <0.24 <0.00020

<0.0018 <0.037 <0.00016 <0.084 <0.00019 <0.20 <0.00017

<0.0031 <0.063 <0.00027 <0.14 <0.00032 <0.34 <0.00028

<0.0025 <0.050 <0.00021 <0.11 <0.00026 <0.27 <0.00022

<0.0044 31.8 0.0061 50.7 0.0972 266 0.0099

<0.0034 13.0 0.0039 29.1 0.0524 129 0.0051

<0.0034 44.8 0.0100 79.8 0.150 396 0.0150

0 30 J 0.0233 J 60 J 0.13 J 573 J 0.0077 J

0.14 J 185.6 J 0.1489 J 382 J 0.661 J 824 J 0.156 J

SB-7 SB-8 SB-9

B1 B1 B2
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TABLE 1B

SOIL ANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

AGRO-1 AGRO-2 AGRO-3 AGRO-4 AGRO-5 AGRO-6 AGRO-7 AGRO-8 AGRO-9 AGRO-10 AGRO-11 AGRO-12

2016-11-02 2016-11-02 2016-11-02 2016-11-03 2016-11-02 2016-11-03 2016-11-03 2016-11-07 2016-11-07 2016-11-07 2016-11-09 2016-11-09

0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1

B3 D3 C3 C3 C2 C2 C2 C1 C2 C2 D3 D3

Chemical Units Y Y Y Y Y Y Y Y Y Y Y Y

2-chlorophenol mg/kg 0.243 ~ ~ 0.008 2200 310 <0.26 <0.26 <0.28 <0.15 <0.28 <0.26 <0.35 <0.056 <1.6 <0.60 <0.098 <0.087

4-chloro-3-methylphenol mg/kg ~ ~ ~ ~ ~ ~ <0.32 <0.32 <0.35 <0.18 <0.35 <0.32 <0.43 <0.070 <2.0 <0.74 <0.12 <0.11

2,4-dichlorophenol mg/kg 87.5 ~ ~ 0.005 2100 180 <0.45 <0.44 <0.49 <0.25 <0.48 <0.45 <0.60 <0.097 <2.8 <1.0 <0.17 <0.15

2,4-dimethylphenol mg/kg 0.01 ~ ~ ~ 14000 1200 <0.94 <0.92 <1.0 <0.53 <1.0 <0.93 <1.3 <0.20 <5.9 <2.2 <0.35 <0.31

2,4-dinitrophenol mg/kg 0.0609 20 ~ ~ 1400 120 <2.0 <1.9 <2.1 <1.1 <2.1 <2.0 <2.7 <0.43 <12 <4.6 <0.75 <0.66

4,6-dinitro-2-methylphenol mg/kg ~ ~ ~ ~ 68 6 <0.56 <0.55 <0.61 <0.32 <0.60 <0.56 <0.76 <0.12 <3.5 <1.3 <0.21 <0.19

3- and 4-methylphenol mg/kg ~ ~ ~ ~ ~ ~ <0.43 <0.43 6.73 <0.24 <0.46 <0.43 7.08 <0.093 <2.7 <1.0 0.222 J <0.15

2-nitrophenol mg/kg ~ ~ ~ ~ ~ ~ <0.35 <0.34 <0.38 <0.20 <0.37 <0.35 <0.47 <0.075 <2.2 <0.80 <0.13 <0.12

4-nitrophenol mg/kg 5.12 ~ ~ ~ ~ ~ <1.4 <1.4 <1.5 <0.79 <1.5 <1.4 <1.9 <0.30 <8.8 <3.2 <0.53 <0.47

phenol mg/kg 120 ~ 0.665 2.6 210000 18000 <0.28 <0.27 <0.30 1.10 <0.29 <0.27 2.06 <0.059 <1.7 <0.63 <0.10 <0.092

2,4,5-trichlorophenol mg/kg 4 9 ~ 0.003 68000 6100 <0.39 <0.39 <0.43 <0.22 <0.42 <0.39 <0.53 <0.085 <2.5 <0.91 <0.15 <0.13

2,4,6-trichlorophenol mg/kg 4 ~ ~ 0.006 74 19 <0.31 <0.31 <0.34 <0.18 <0.34 <0.31 <0.42 <0.068 <2.0 <0.72 <0.12 <0.11

Acenaphthene mg/kg 20 ~ 0.016 0.5 37000 3400 2.66 3.34 2.27 0.851 3.99 2.51 5.54 <0.039 13.6 3.56 <0.069 0.0946 J

Acenaphthylene mg/kg 682 ~ 0.044 0.64 300000 ~ <0.27 <0.26 <0.29 <0.15 <0.29 <0.27 <0.36 0.108 J <1.7 <0.62 0.409 0.255

Anthracene mg/kg 1480 ~ 0.085 1.1 30000 17000 11.9 6.50 4.81 4.39 11.3 6.16 <0.43 0.256 31.3 6.24 0.789 0.538

benzo[a]anthracene mg/kg 5.21 ~ 0.261 1.6 17 5 6.85 6.38 5.61 2.57 11.1 4.29 9.19 0.318 36.2 7.07 0.767 0.650

benzo[a]pyrene mg/kg 1.52 ~ 0.43 1.6 2 0.5 5.65 4.25 3.40 2.14 6.59 2.80 6.58 0.336 21.4 3.55 0.874 0.850

benzo[b]fluoranthene mg/kg 59.8 ~ ~ 1.8 17 5 3.68 4.02 4.12 2.74 9.13 4.23 8.11 0.783 13.9 2.86 1.62 1.69

benzo[g,h,i]perylene mg/kg 119 ~ 0.17 ~ 30000 380000 5.80 4.93 4.26 2.79 9.04 4.61 6.61 0.733 11.3 1.99 1.32 1.31

benzo[k]fluoranthene mg/kg 148 ~ 0.24 ~ 170 45 0.581 0.757 0.551 J 0.660 1.87 1.26 1.40 0.0969 J 3.67 0.679 J 0.291 0.239

2-chloronaphthalene mg/kg 0.0122 ~ ~ ~ ~ ~ <0.13 <0.12 <0.14 <0.071 <0.13 <0.12 <0.17 <0.027 <0.79 <0.29 <0.047 <0.042

4-bromophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~ <0.20 <0.20 <0.22 <0.11 <0.22 <0.20 <0.27 <0.044 <1.3 <0.47 <0.077 <0.068

butyl benzyl phthalate mg/kg 0.239 ~ ~ 0.063 14000 1200 <0.13 <0.13 <0.14 <0.073 <0.14 <0.13 <0.17 1.50 <0.81 <0.30 <0.049 <0.043

4-chloroaniline mg/kg ~ ~ ~ ~ ~ ~ <0.19 <0.19 <0.21 <0.11 <0.20 <0.19 <0.26 <0.041 <1.2 <0.44 <0.072 <0.064

Carbazole mg/kg ~ ~ ~ ~ 96 24 <0.076 <0.075 <0.083 <0.043 <0.082 <0.076 <0.10 <0.016 <0.48 <0.18 <0.029 <0.026

Chrysene mg/kg 4.73 ~ 0.384 2.8 1700 450 19.3 12.5 12.9 7.55 30.7 13.8 34.8 0.647 50.5 11.5 2.46 1.86

bis(2-chloroethoxy) methane mg/kg ~ ~ ~ ~ ~ ~ <0.11 <0.11 <0.12 <0.064 <0.12 <0.11 <0.15 <0.024 <0.71 <0.26 <0.043 <0.038

bis(2-chloroethyl) ether mg/kg 23.7 ~ ~ ~ 2 0.4 <0.23 <0.22 <0.25 <0.13 <0.24 <0.23 <0.31 <0.049 <1.4 <0.52 <0.086 <0.076

Bis(2-chloro-1-methylethyl) ether mg/kg 19.9 ~ ~ ~ 67 23 <0.19 <0.19 <0.20 <0.11 <0.20 <0.19 <0.25 <0.041 <1.2 <0.44 <0.072 <0.063

4-chlorophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~ <0.17 <0.17 <0.18 <0.096 <0.18 <0.17 <0.23 <0.037 <1.1 <0.39 <0.065 <0.057

1,4-dichlorobenzene mg/kg 0.546 ~ ~ ~ 13 5 <0.020 <0.019 <0.022 <0.023 <0.024 <0.00027 <0.17 <0.00037 <0.40 <0.24 <0.00045 0.0327 J

2,4-dinitrotoluene mg/kg 1.28 ~ ~ ~ 3 0.7 <0.16 <0.16 <0.18 <0.092 <0.17 <0.16 <0.22 <0.035 <1.0 <0.38 <0.062 <0.055

2,6-dinitrotoluene mg/kg ~ ~ ~ ~ 3 0.7 <0.26 <0.26 <0.29 <0.15 <0.28 <0.26 <0.36 <0.057 <1.7 <0.61 <0.10 <0.089

3,3-dichlorobenzidine mg/kg 0.646 ~ ~ ~ 4 1 <0.44 <0.43 <0.48 <0.25 <0.47 <0.44 <0.59 <0.095 <2.8 <1.0 <0.17 <0.15

dibenz[a,h]anthracene mg/kg 18.4 ~ 0.063 0.26 2 0.5 1.37 1.56 1.73 1.00 4.09 1.70 3.10 0.176 7.07 1.25 0.441 0.384

Dibenzofuran mg/kg ~ ~ ~ ~ ~ ~ 4.71 5.59 4.68 1.50 6.81 2.39 8.81 0.0589 J <1.3 5.36 <0.081 <0.072

di-n-butyl phthalate mg/kg 0.15 ~ ~ 0.058 68000 6100 0.939 J 1.01 2.87 <0.048 4.52 3.23 12.2 <0.019 <0.54 <0.20 <0.032 <0.029

di-n-octyl phthalate mg/kg ~ ~ ~ ~ 27000 2400 <0.13 <0.13 <0.14 <0.074 <0.14 <0.13 <0.18 <0.028 <0.82 <0.30 <0.050 <0.044

diethyl phthalate mg/kg 24.8 ~ ~ 0.006 550000 49000 <0.11 <0.11 <0.12 <0.063 <0.12 <0.11 <0.15 <0.024 <0.70 <0.26 <0.042 <0.038

dimethyl phthalate mg/kg ~ ~ ~ ~ ~ ~ <0.094 <0.092 <0.10 <0.053 <0.10 <0.093 <0.13 <0.020 <0.59 <0.22 <0.035 <0.031

bis(2-ethylhexyl) phthalate mg/kg 0.925 ~ 0.18216 2.64651 140 35 5.26 1.18 <0.13 1.16 1.33 1.70 5.53 2.68 <0.77 <0.28 5.08 2.74

Fluoranthene mg/kg 122 ~ 0.6 5.1 24000 2300 6.17 3.53 2.31 2.80 8.81 3.67 10.2 0.481 15.4 4.20 1.21 0.942

Fluorene mg/kg 122 ~ 0.019 0.54 24000 2300 8.80 8.58 6.72 2.24 17.5 <0.24 24.1 0.0703 J 35.7 9.18 <0.092 <0.081

hexachlorobenzene mg/kg 0.199 ~ 0.02 ~ 1 0.3 <0.13 <0.13 <0.14 <0.075 <0.14 <0.13 <0.18 <0.029 <0.84 <0.31 <0.050 <0.045

hexachlorobutadiene mg/kg 0.0398 ~ ~ 0.0013 25 6 <0.21 <0.21 <0.23 <0.12 <0.23 <0.21 <0.29 <0.046 <1.3 <0.49 <0.080 <0.071

hexachlorocyclopentadiene mg/kg 0.755 ~ ~ ~ 110 45 <0.21 <0.21 <0.23 <0.12 <0.22 <0.21 <0.28 <0.045 <1.3 <0.48 <0.079 <0.070

hexachloroethane mg/kg 0.596 ~ ~ 0.073 48 12 <0.26 <0.26 <0.28 <0.15 <0.28 <0.26 <0.35 <0.056 <1.6 <0.60 <0.099 <0.087

indeno[1,2,3-c,d]pyrene mg/kg 109 ~ 0.2 ~ 17 5 2.41 2.23 2.37 1.69 4.79 2.51 4.23 0.362 6.29 1.19 J 0.772 0.766

isophorone mg/kg 139 ~ ~ ~ 2000 510 <0.11 <0.11 <0.12 <0.064 <0.12 <0.11 <0.15 <0.024 <0.71 <0.26 <0.043 <0.038

2-Methylnaphthalene mg/kg 3.24 ~ 0.07 0.67 2400 230 22.9 50.8 54.0 5.66 32.6 4.22 47.0 0.409 178 100 0.607 0.430

2-nitroaniline mg/kg ~ ~ ~ ~ 23000 39 <0.12 <0.12 <0.13 <0.070 <0.13 <0.12 <0.17 <0.027 <0.78 <0.29 <0.047 <0.042

3-nitroaniline mg/kg ~ ~ ~ ~ ~ ~ <0.13 <0.13 <0.14 <0.074 <0.14 <0.13 <0.18 <0.028 <0.83 <0.30 <0.050 <0.044

4-nitroaniline mg/kg ~ ~ ~ ~ ~ ~ <0.14 <0.13 <0.15 <0.077 <0.15 <0.14 <0.18 <0.029 <0.86 <0.31 <0.052 <0.046

Naphthalene (extractable) mg/kg 0.0994 ~ 0.16 2.1 17 6 7.28 31.3 23.5 3.90 7.57 2.59 10.9 0.225 49.6 40.0 0.512 0.247

nitrobenzene mg/kg 1.31 ~ ~ ~ 14 5 <0.20 <0.20 <0.22 <0.11 <0.22 <0.20 <0.27 <0.044 <1.3 <0.47 <0.077 <0.068

n-nitrosodi-n-propylamine mg/kg ~ ~ ~ ~ 0.3 0.2 <0.15 <0.15 <0.16 <0.086 <0.16 <0.15 <0.20 <0.033 <0.96 <0.35 <0.058 <0.051

n-nitrosodiphenylamine mg/kg 0.545 ~ ~ ~ 390 99 <0.19 <0.19 <0.21 <0.11 <0.21 <0.19 <0.26 <0.042 <1.2 <0.44 <0.073 <0.065

Pentachlorophenol mg/kg 0.119 31 ~ 0.017 3 0.9 <0.50 <0.49 <0.54 <0.28 <0.53 <0.49 <0.67 <0.11 <3.1 <1.1 <0.19 <0.17

Phenanthrene mg/kg 45.7 ~ 0.24 1.5 300000 ~ 32.6 34.1 18.8 6.67 55.8 2.78 77.6 0.398 95.5 22.0 0.685 0.586

Pyrene mg/kg 78.5 ~ ~ 0.13 18000 1700 37.7 21.6 11.2 8.88 37.6 19.6 43.9 0.663 73.7 14.5 3.52 2.19

2-Methylphenol mg/kg ~ ~ ~ ~ 3400 310 <0.34 <0.33 <0.36 <0.19 <0.36 <0.33 <0.45 <0.073 <2.1 <0.78 <0.13 <0.11

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300 <0.022 <0.021 <0.025 <0.026 <0.027 <0.00030 <0.19 <0.00041 <0.45 <0.27 <0.00051 0.0324 J

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300 <0.018 <0.017 <0.020 <0.021 <0.021 <0.00024 <0.15 <0.00033 <0.36 <0.21 <0.00041 <0.021

1,2,4-Trichlorobenzene mg/kg 20 ~ ~ ~ 820 73 <0.024 <0.023 <0.026 <0.028 <0.029 <0.00032 <0.20 <0.00044 <0.48 <0.28 <0.00054 0.110 J

1,1'-Biphenyl mg/kg 60 ~ ~ ~ 240 61 3.13 5.86 5.31 1.65 4.96 <0.072 6.76 0.0665 J 17.3 7.35 0.133 J 0.0975 J

1,2,4,5-Tetrachlorobenzene mg/kg 2.02 ~ ~ ~ ~ ~ <0.13 <0.13 <0.15 <0.076 <0.14 <0.13 <0.18 <0.029 <0.84 <0.31 <0.051 <0.045

1,4-Dioxane mg/kg ~ ~ ~ ~ ~ ~ <0.35 <0.34 <0.38 <0.20 <0.37 <0.35 <0.47 <0.075 <2.2 <0.80 <0.13 <0.12

2,3,4,6-Tetrachlorophenol mg/kg ~ ~ ~ ~ ~ ~ <0.35 <0.34 <0.38 <0.20 <0.37 <0.35 <0.47 <0.075 <2.2 <0.80 <0.13 <0.12

4-Methylphenol mg/kg ~ ~ ~ ~ 340 31 NA NA NA NA NA NA NA NA NA NA NA NA

Acetophenone mg/kg ~ ~ ~ ~ 5 2 <0.11 <0.11 <0.12 <0.064 <0.12 <0.11 <0.15 <0.024 <0.71 <0.26 <0.043 <0.038

Atrazine mg/kg ~ ~ ~ ~ 2400 210 <0.23 <0.22 <0.24 <0.13 <0.24 <0.22 <0.30 <0.049 <1.4 <0.52 <0.085 <0.076

Benzaldehyde mg/kg ~ ~ ~ ~ 68000 6100 <0.13 <0.13 <0.14 <0.074 <0.14 <0.13 <0.18 <0.028 <0.82 <0.30 <0.049 <0.044

Caprolactam mg/kg ~ ~ ~ ~ 340000 31000 <0.21 <0.20 <0.23 <0.12 <0.22 <0.21 <0.28 <0.045 <1.3 <0.48 <0.079 <0.070

Total SVOC Alkanes mg/kg ~ ~ ~ ~ ~ ~ 183 J 275 J 332 J 45 J 652 J 70 J 620 J 0 419 J 717 J 0 4.7 J

Total SVOC TICs mg/kg ~ ~ ~ ~ ~ ~ 301 J 380 J 237 J 361.8 J 415 J 562 J 153 J 97.1 J 975 J 425 J 156.9 J 132 J

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJDEP 

NRDCSRS

NJDEP RDCSRS

Date

End Depth

Start Depth

NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

Grid Cell (Figures 1A through 1E)

 11/12/2019 10:26:54 AM 

Page 1 of 8 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytica l_locs_across_top/faci l i ty_id_6047576



TABLE 1B

SOIL ANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

2-chlorophenol mg/kg 0.243 ~ ~ 0.008 2200 310

4-chloro-3-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2,4-dichlorophenol mg/kg 87.5 ~ ~ 0.005 2100 180

2,4-dimethylphenol mg/kg 0.01 ~ ~ ~ 14000 1200

2,4-dinitrophenol mg/kg 0.0609 20 ~ ~ 1400 120

4,6-dinitro-2-methylphenol mg/kg ~ ~ ~ ~ 68 6

3- and 4-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2-nitrophenol mg/kg ~ ~ ~ ~ ~ ~

4-nitrophenol mg/kg 5.12 ~ ~ ~ ~ ~

phenol mg/kg 120 ~ 0.665 2.6 210000 18000

2,4,5-trichlorophenol mg/kg 4 9 ~ 0.003 68000 6100

2,4,6-trichlorophenol mg/kg 4 ~ ~ 0.006 74 19

Acenaphthene mg/kg 20 ~ 0.016 0.5 37000 3400

Acenaphthylene mg/kg 682 ~ 0.044 0.64 300000 ~

Anthracene mg/kg 1480 ~ 0.085 1.1 30000 17000

benzo[a]anthracene mg/kg 5.21 ~ 0.261 1.6 17 5

benzo[a]pyrene mg/kg 1.52 ~ 0.43 1.6 2 0.5

benzo[b]fluoranthene mg/kg 59.8 ~ ~ 1.8 17 5

benzo[g,h,i]perylene mg/kg 119 ~ 0.17 ~ 30000 380000

benzo[k]fluoranthene mg/kg 148 ~ 0.24 ~ 170 45

2-chloronaphthalene mg/kg 0.0122 ~ ~ ~ ~ ~

4-bromophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

butyl benzyl phthalate mg/kg 0.239 ~ ~ 0.063 14000 1200

4-chloroaniline mg/kg ~ ~ ~ ~ ~ ~

Carbazole mg/kg ~ ~ ~ ~ 96 24

Chrysene mg/kg 4.73 ~ 0.384 2.8 1700 450

bis(2-chloroethoxy) methane mg/kg ~ ~ ~ ~ ~ ~

bis(2-chloroethyl) ether mg/kg 23.7 ~ ~ ~ 2 0.4

Bis(2-chloro-1-methylethyl) ether mg/kg 19.9 ~ ~ ~ 67 23

4-chlorophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

1,4-dichlorobenzene mg/kg 0.546 ~ ~ ~ 13 5

2,4-dinitrotoluene mg/kg 1.28 ~ ~ ~ 3 0.7

2,6-dinitrotoluene mg/kg ~ ~ ~ ~ 3 0.7

3,3-dichlorobenzidine mg/kg 0.646 ~ ~ ~ 4 1

dibenz[a,h]anthracene mg/kg 18.4 ~ 0.063 0.26 2 0.5

Dibenzofuran mg/kg ~ ~ ~ ~ ~ ~

di-n-butyl phthalate mg/kg 0.15 ~ ~ 0.058 68000 6100

di-n-octyl phthalate mg/kg ~ ~ ~ ~ 27000 2400

diethyl phthalate mg/kg 24.8 ~ ~ 0.006 550000 49000

dimethyl phthalate mg/kg ~ ~ ~ ~ ~ ~

bis(2-ethylhexyl) phthalate mg/kg 0.925 ~ 0.18216 2.64651 140 35

Fluoranthene mg/kg 122 ~ 0.6 5.1 24000 2300

Fluorene mg/kg 122 ~ 0.019 0.54 24000 2300

hexachlorobenzene mg/kg 0.199 ~ 0.02 ~ 1 0.3

hexachlorobutadiene mg/kg 0.0398 ~ ~ 0.0013 25 6

hexachlorocyclopentadiene mg/kg 0.755 ~ ~ ~ 110 45

hexachloroethane mg/kg 0.596 ~ ~ 0.073 48 12

indeno[1,2,3-c,d]pyrene mg/kg 109 ~ 0.2 ~ 17 5

isophorone mg/kg 139 ~ ~ ~ 2000 510

2-Methylnaphthalene mg/kg 3.24 ~ 0.07 0.67 2400 230

2-nitroaniline mg/kg ~ ~ ~ ~ 23000 39

3-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

4-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

Naphthalene (extractable) mg/kg 0.0994 ~ 0.16 2.1 17 6

nitrobenzene mg/kg 1.31 ~ ~ ~ 14 5

n-nitrosodi-n-propylamine mg/kg ~ ~ ~ ~ 0.3 0.2

n-nitrosodiphenylamine mg/kg 0.545 ~ ~ ~ 390 99

Pentachlorophenol mg/kg 0.119 31 ~ 0.017 3 0.9

Phenanthrene mg/kg 45.7 ~ 0.24 1.5 300000 ~

Pyrene mg/kg 78.5 ~ ~ 0.13 18000 1700

2-Methylphenol mg/kg ~ ~ ~ ~ 3400 310

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,2,4-Trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,1'-Biphenyl mg/kg 60 ~ ~ ~ 240 61

1,2,4,5-Tetrachlorobenzene mg/kg 2.02 ~ ~ ~ ~ ~

1,4-Dioxane mg/kg ~ ~ ~ ~ ~ ~

2,3,4,6-Tetrachlorophenol mg/kg ~ ~ ~ ~ ~ ~

4-Methylphenol mg/kg ~ ~ ~ ~ 340 31

Acetophenone mg/kg ~ ~ ~ ~ 5 2

Atrazine mg/kg ~ ~ ~ ~ 2400 210

Benzaldehyde mg/kg ~ ~ ~ ~ 68000 6100

Caprolactam mg/kg ~ ~ ~ ~ 340000 31000

Total SVOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total SVOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJDEP 

NRDCSRS

NJDEP RDCSRS

Date

End Depth

Start Depth

NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

Grid Cell (Figures 1A through 1E)

2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20

1.5 3.5 7.5 8 10 0 2 6 8 10 13 0 1.5 3.5 2 4 4 13

2 4 8 8.5 10.5 2 4 8 10 11 13.5 2 2 4 4 4.5 5 14

Y N N N N N N N N N Y N N N N N N N

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <2.4 1.3 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <53 <9.4 <3.2 <1.8 <0.47 NA <1.7 NA NA <2.3 NA <2.5 <0.48

NA NA NA NA NA <24 <4.3 <1.5 <0.82 <0.22 NA <0.77 NA NA <1.0 NA <1.1 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <24 <4.3 <1.5 <0.82 <0.22 NA <0.77 NA NA <1.0 NA <1.1 <0.22

NA NA NA NA NA <3.4 <0.60 <0.21 <0.11 <0.030 NA <0.11 NA NA <0.15 NA <0.16 <0.031

NA NA NA NA NA <2.9 <0.51 <0.18 <0.098 <0.026 NA <0.092 NA NA <0.12 NA <0.14 <0.026

NA NA NA NA NA <2.9 <0.51 <0.18 <0.098 <0.026 NA <0.092 NA NA <0.12 NA <0.14 <0.026

NA NA NA NA NA <0.49 0.40 J <0.029 <0.016 <0.004 NA <0.015 NA NA <0.021 NA <0.023 <0.004

NA NA NA NA NA 0.64 J <0.085 <0.029 <0.016 <0.004 NA 0.12 NA NA 0.049 J NA 0.071 J 0.007 J

NA NA NA NA NA 1.7 J 7.0 0.097 J 0.19 0.007 J NA 0.38 NA NA 0.050 J NA 0.030 J 0.005 J

NA NA NA NA NA 0.63 J 0.81 0.046 J 0.043 J <0.004 NA 0.32 NA NA 0.068 J NA 0.063 J 0.01 J

NA NA NA NA NA 1.1 J 0.68 <0.059 0.033 J <0.009 NA 0.37 NA NA 0.061 J NA 0.059 J 0.01 J

NA NA NA NA NA 2.0 J 0.69 0.060 J 0.037 J <0.004 NA 0.28 NA NA 0.067 J NA 0.097 J 0.016 J

NA NA NA NA NA 2.3 J 1.1 <0.059 <0.033 <0.009 NA 0.19 NA NA 0.050 J NA <0.046 <0.009

NA NA NA NA NA 0.51 J 0.19 J <0.029 0.019 J <0.004 NA 0.12 NA NA 0.052 J NA <0.023 <0.004

NA NA NA NA NA <0.97 <0.17 <0.059 <0.033 <0.009 NA <0.031 NA NA <0.041 NA <0.046 <0.009

NA NA NA NA NA <2.9 <0.51 <0.18 <0.098 <0.026 NA <0.092 NA NA <0.12 NA <0.14 <0.026

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <4.9 <0.85 <0.29 <0.16 <0.043 NA <0.15 NA NA <0.21 NA <0.23 <0.044

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA 3.6 1.3 0.11 J 0.064 J 0.005 J NA 0.78 NA NA 0.098 J NA 0.099 J 0.015 J

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <3.4 <0.60 <0.21 <0.11 <0.030 NA <0.11 NA NA <0.15 NA <0.16 <0.031

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

<0.003 <0.005 <0.007 <0.002 <0.0005 NA NA NA NA NA <0.0005 NA <0.003 <0.005 NA <0.005 NA NA

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <2.9 <0.51 <0.18 <0.098 <0.026 NA <0.092 NA NA <0.12 NA <0.14 <0.026

NA NA NA NA NA <15 <2.6 <0.88 <0.49 <0.13 NA <0.46 NA NA <0.62 NA <0.69 <0.13

NA NA NA NA NA <0.49 0.35 J <0.029 <0.016 <0.004 NA 0.046 J NA NA 0.028 J NA <0.023 <0.004

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA 0.43 J NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA 1.3 J 2.1 0.092 J 0.063 J <0.004 NA 0.41 NA NA 0.065 J NA 0.041 J 0.007 J

NA NA NA NA NA <0.49 <0.085 <0.029 <0.016 <0.004 NA 0.11 NA NA 0.033 J NA 0.023 J 0.005 J

NA NA NA NA NA <0.49 <0.085 <0.029 <0.016 <0.004 NA <0.015 NA NA <0.021 NA <0.023 <0.004

NA NA NA NA NA <2.9 <0.51 <0.18 <0.098 <0.026 NA <0.092 NA NA <0.12 NA <0.14 <0.026

NA NA NA NA NA <24 <4.3 <1.5 <0.82 <0.22 NA <0.77 NA NA <1.0 NA <1.1 <0.22

NA NA NA NA NA <4.9 <0.85 <0.29 <0.16 <0.043 NA <0.15 NA NA <0.21 NA <0.23 <0.044

NA NA NA NA NA 1.0 J 0.59 <0.059 <0.033 <0.009 NA 0.094 NA NA <0.041 NA <0.046 <0.009

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <1.5 0.74 J <0.088 <0.049 <0.013 NA 0.14 J NA NA <0.062 NA <0.069 <0.013

NA NA NA NA NA <2.9 <0.51 <0.18 <0.098 <0.026 NA <0.092 NA NA <0.12 NA <0.14 <0.026

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <0.97 1.5 <0.059 <0.033 <0.009 NA 0.072 J NA NA <0.041 NA <0.046 0.047

NA NA NA NA NA <3.9 <0.68 <0.24 <0.13 <0.034 NA <0.12 NA NA <0.17 NA <0.18 <0.035

NA NA NA NA NA <2.9 <0.51 <0.18 <0.098 <0.026 NA <0.092 NA NA <0.12 NA <0.14 <0.026

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <5.3 <0.94 <0.32 <0.18 <0.047 NA <0.17 NA NA <0.23 NA <0.25 <0.048

NA NA NA NA NA 1.7 J 3.0 0.057 J 0.072 J <0.004 NA <0.015 NA NA 0.032 J NA 0.031 J <0.004

NA NA NA NA NA 2.2 J 4.2 0.22 0.17 0.01 J NA 0.79 NA NA 0.091 J NA 0.072 J 0.007 J

NA NA NA NA NA <3.9 <0.68 <0.24 <0.13 <0.034 NA <0.12 NA NA <0.17 NA <0.18 <0.035

<0.004 <0.006 <0.008 <0.003 <0.0007 NA NA NA NA NA <0.0007 NA <0.003 <0.006 NA <0.006 NA NA

<0.004 <0.006 <0.008 <0.003 <0.0007 NA NA NA NA NA <0.0007 NA <0.003 <0.006 NA <0.006 NA NA

<0.035 <0.062 <0.082 <0.029 <0.007 NA NA NA NA NA <0.007 NA <0.034 <0.064 NA <0.059 NA NA

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <2.4 <0.43 <0.15 <0.082 <0.022 NA <0.077 NA NA <0.10 NA <0.11 <0.022

NA NA NA NA NA <15 <2.6 <0.88 <0.49 <0.13 NA <0.46 NA NA <0.62 NA <0.69 <0.13

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <2.9 0.70 J <0.18 <0.098 <0.026 NA <0.092 NA NA <0.12 NA <0.14 <0.026

NA NA NA NA NA <3.4 <0.60 <0.21 <0.11 <0.030 NA <0.11 NA NA <0.15 NA <0.16 <0.031

NA NA NA NA NA <4.9 <0.85 <0.29 <0.16 <0.043 NA <0.15 NA NA <0.21 NA <0.23 <0.044

NA NA NA NA NA <9.7 <1.7 <0.59 <0.33 <0.086 NA <0.31 NA NA <0.41 NA <0.46 <0.087

NA NA NA NA NA <4.9 <0.85 <0.29 <0.16 <0.043 NA <0.15 NA NA <0.21 NA <0.23 <0.044

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA 1200 J 320 J 97 JB 55 JB 6.4 JB NA NA NA NA NA NA NA NA

ASB-1012 ASB-1013
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TABLE 1B

SOIL ANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

2-chlorophenol mg/kg 0.243 ~ ~ 0.008 2200 310

4-chloro-3-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2,4-dichlorophenol mg/kg 87.5 ~ ~ 0.005 2100 180

2,4-dimethylphenol mg/kg 0.01 ~ ~ ~ 14000 1200

2,4-dinitrophenol mg/kg 0.0609 20 ~ ~ 1400 120

4,6-dinitro-2-methylphenol mg/kg ~ ~ ~ ~ 68 6

3- and 4-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2-nitrophenol mg/kg ~ ~ ~ ~ ~ ~

4-nitrophenol mg/kg 5.12 ~ ~ ~ ~ ~

phenol mg/kg 120 ~ 0.665 2.6 210000 18000

2,4,5-trichlorophenol mg/kg 4 9 ~ 0.003 68000 6100

2,4,6-trichlorophenol mg/kg 4 ~ ~ 0.006 74 19

Acenaphthene mg/kg 20 ~ 0.016 0.5 37000 3400

Acenaphthylene mg/kg 682 ~ 0.044 0.64 300000 ~

Anthracene mg/kg 1480 ~ 0.085 1.1 30000 17000

benzo[a]anthracene mg/kg 5.21 ~ 0.261 1.6 17 5

benzo[a]pyrene mg/kg 1.52 ~ 0.43 1.6 2 0.5

benzo[b]fluoranthene mg/kg 59.8 ~ ~ 1.8 17 5

benzo[g,h,i]perylene mg/kg 119 ~ 0.17 ~ 30000 380000

benzo[k]fluoranthene mg/kg 148 ~ 0.24 ~ 170 45

2-chloronaphthalene mg/kg 0.0122 ~ ~ ~ ~ ~

4-bromophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

butyl benzyl phthalate mg/kg 0.239 ~ ~ 0.063 14000 1200

4-chloroaniline mg/kg ~ ~ ~ ~ ~ ~

Carbazole mg/kg ~ ~ ~ ~ 96 24

Chrysene mg/kg 4.73 ~ 0.384 2.8 1700 450

bis(2-chloroethoxy) methane mg/kg ~ ~ ~ ~ ~ ~

bis(2-chloroethyl) ether mg/kg 23.7 ~ ~ ~ 2 0.4

Bis(2-chloro-1-methylethyl) ether mg/kg 19.9 ~ ~ ~ 67 23

4-chlorophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

1,4-dichlorobenzene mg/kg 0.546 ~ ~ ~ 13 5

2,4-dinitrotoluene mg/kg 1.28 ~ ~ ~ 3 0.7

2,6-dinitrotoluene mg/kg ~ ~ ~ ~ 3 0.7

3,3-dichlorobenzidine mg/kg 0.646 ~ ~ ~ 4 1

dibenz[a,h]anthracene mg/kg 18.4 ~ 0.063 0.26 2 0.5

Dibenzofuran mg/kg ~ ~ ~ ~ ~ ~

di-n-butyl phthalate mg/kg 0.15 ~ ~ 0.058 68000 6100

di-n-octyl phthalate mg/kg ~ ~ ~ ~ 27000 2400

diethyl phthalate mg/kg 24.8 ~ ~ 0.006 550000 49000

dimethyl phthalate mg/kg ~ ~ ~ ~ ~ ~

bis(2-ethylhexyl) phthalate mg/kg 0.925 ~ 0.18216 2.64651 140 35

Fluoranthene mg/kg 122 ~ 0.6 5.1 24000 2300

Fluorene mg/kg 122 ~ 0.019 0.54 24000 2300

hexachlorobenzene mg/kg 0.199 ~ 0.02 ~ 1 0.3

hexachlorobutadiene mg/kg 0.0398 ~ ~ 0.0013 25 6

hexachlorocyclopentadiene mg/kg 0.755 ~ ~ ~ 110 45

hexachloroethane mg/kg 0.596 ~ ~ 0.073 48 12

indeno[1,2,3-c,d]pyrene mg/kg 109 ~ 0.2 ~ 17 5

isophorone mg/kg 139 ~ ~ ~ 2000 510

2-Methylnaphthalene mg/kg 3.24 ~ 0.07 0.67 2400 230

2-nitroaniline mg/kg ~ ~ ~ ~ 23000 39

3-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

4-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

Naphthalene (extractable) mg/kg 0.0994 ~ 0.16 2.1 17 6

nitrobenzene mg/kg 1.31 ~ ~ ~ 14 5

n-nitrosodi-n-propylamine mg/kg ~ ~ ~ ~ 0.3 0.2

n-nitrosodiphenylamine mg/kg 0.545 ~ ~ ~ 390 99

Pentachlorophenol mg/kg 0.119 31 ~ 0.017 3 0.9

Phenanthrene mg/kg 45.7 ~ 0.24 1.5 300000 ~

Pyrene mg/kg 78.5 ~ ~ 0.13 18000 1700

2-Methylphenol mg/kg ~ ~ ~ ~ 3400 310

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,2,4-Trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,1'-Biphenyl mg/kg 60 ~ ~ ~ 240 61

1,2,4,5-Tetrachlorobenzene mg/kg 2.02 ~ ~ ~ ~ ~

1,4-Dioxane mg/kg ~ ~ ~ ~ ~ ~

2,3,4,6-Tetrachlorophenol mg/kg ~ ~ ~ ~ ~ ~

4-Methylphenol mg/kg ~ ~ ~ ~ 340 31

Acetophenone mg/kg ~ ~ ~ ~ 5 2

Atrazine mg/kg ~ ~ ~ ~ 2400 210

Benzaldehyde mg/kg ~ ~ ~ ~ 68000 6100

Caprolactam mg/kg ~ ~ ~ ~ 340000 31000

Total SVOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total SVOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJDEP 

NRDCSRS

NJDEP RDCSRS

Date

End Depth

Start Depth

NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

Grid Cell (Figures 1A through 1E)

2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20

1.5 0 14 14 0 0 2 2 11 11

2 2 14.5 14.5 0.5 0.5 2.5 2.5 11.5 13

Y N N N Y N N N N N

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <3.7 NA <0.49 NA <0.85 NA <1.7 NA <0.47

NA <1.7 NA <0.22 NA <0.39 NA <0.79 NA <0.21

NA NA NA NA NA NA NA NA NA NA

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <1.7 NA <0.22 NA <0.39 NA <0.79 NA <0.21

NA <0.23 NA <0.031 NA <0.054 NA <0.11 NA <0.030

NA <0.20 NA <0.027 NA <0.046 NA <0.095 NA <0.026

NA <0.20 NA <0.027 NA <0.046 NA <0.095 NA <0.026

NA <0.033 NA <0.004 NA <0.008 NA <0.016 NA <0.004

NA 0.65 NA 0.006 J NA 0.081 NA 0.032 J NA <0.004

NA 0.63 NA <0.004 NA 0.12 NA 0.035 J NA <0.004

NA 0.63 NA 0.008 J NA 0.14 NA 0.050 J NA 0.006 J

NA 0.60 NA 0.012 J NA 0.24 NA 0.072 J NA <0.009

NA 1.1 NA 0.015 J NA 0.30 NA 0.087 NA 0.012 J

NA 0.96 NA <0.009 NA 0.26 NA 0.069 J NA <0.009

NA 0.26 NA 0.005 J NA 0.11 NA 0.041 J NA 0.008 J

NA <0.066 NA <0.009 NA <0.015 NA <0.032 NA <0.009

NA <0.20 NA <0.027 NA <0.046 NA <0.095 NA <0.026

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA <0.33 NA <0.045 NA <0.077 NA <0.16 NA <0.043

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA 1.5 NA 0.013 J NA 0.28 NA 0.078 J NA 0.007 J

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <0.23 NA <0.031 NA <0.054 NA <0.11 NA <0.030

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

<0.0006 NA <0.0006 NA <0.001 NA <0.0006 NA <0.0004 NA

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA <0.20 NA <0.027 NA <0.046 NA <0.095 NA <0.026

NA <1.0 NA <0.13 NA <0.23 NA <0.48 NA <0.13

NA 0.22 NA <0.004 NA 0.074 NA <0.016 NA <0.004

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA 6.3 NA <0.090 NA 0.25 J NA <0.32 NA <0.085

NA 0.85 NA 0.006 J NA 0.25 NA 0.043 J NA <0.004

NA <0.033 NA <0.004 NA 0.024 J NA <0.016 NA <0.004

NA <0.033 NA <0.004 NA <0.008 NA <0.016 NA <0.004

NA <0.20 NA <0.027 NA <0.046 NA <0.095 NA <0.026

NA <1.7 NA <0.22 NA <0.39 NA <0.79 NA <0.21

NA <0.33 NA <0.045 NA <0.077 NA <0.16 NA <0.043

NA 0.50 NA <0.009 NA 0.15 NA 0.068 J NA <0.009

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA 0.55 NA <0.013 NA 0.11 NA <0.048 NA <0.013

NA <0.20 NA <0.027 NA <0.046 NA <0.095 NA <0.026

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA 0.36 NA <0.009 NA 0.067 NA <0.032 NA <0.009

NA <0.27 NA <0.036 NA <0.062 NA <0.13 NA <0.034

NA <0.20 NA <0.027 NA <0.046 NA <0.095 NA <0.026

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <0.37 NA <0.049 NA <0.085 NA <0.17 NA <0.047

NA 0.44 NA <0.004 NA 0.14 NA 0.024 J NA <0.004

NA 1.5 NA <0.004 NA 0.25 NA 0.070 J NA <0.004

NA <0.27 NA <0.036 NA <0.062 NA <0.13 NA <0.034

<0.0008 NA <0.0007 NA <0.002 NA <0.0007 NA <0.0006 NA

<0.0008 NA <0.0007 NA <0.002 NA <0.0007 NA <0.0006 NA

<0.008 NA <0.007 NA <0.015 NA <0.007 NA <0.006 NA

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <0.17 NA <0.022 NA <0.039 NA <0.079 NA <0.021

NA <1.0 NA <0.13 NA <0.23 NA <0.48 NA <0.13

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA <0.20 NA <0.027 NA <0.046 NA <0.095 NA <0.026

NA <0.23 NA <0.031 NA <0.054 NA <0.11 NA <0.030

NA <0.33 NA <0.045 NA <0.077 NA <0.16 NA <0.043

NA <0.66 NA <0.090 NA <0.15 NA <0.32 NA <0.085

NA <0.33 NA <0.045 NA <0.077 NA <0.16 NA <0.043

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

C3C3
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TABLE 1B

SOIL ANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

2-chlorophenol mg/kg 0.243 ~ ~ 0.008 2200 310

4-chloro-3-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2,4-dichlorophenol mg/kg 87.5 ~ ~ 0.005 2100 180

2,4-dimethylphenol mg/kg 0.01 ~ ~ ~ 14000 1200

2,4-dinitrophenol mg/kg 0.0609 20 ~ ~ 1400 120

4,6-dinitro-2-methylphenol mg/kg ~ ~ ~ ~ 68 6

3- and 4-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2-nitrophenol mg/kg ~ ~ ~ ~ ~ ~

4-nitrophenol mg/kg 5.12 ~ ~ ~ ~ ~

phenol mg/kg 120 ~ 0.665 2.6 210000 18000

2,4,5-trichlorophenol mg/kg 4 9 ~ 0.003 68000 6100

2,4,6-trichlorophenol mg/kg 4 ~ ~ 0.006 74 19

Acenaphthene mg/kg 20 ~ 0.016 0.5 37000 3400

Acenaphthylene mg/kg 682 ~ 0.044 0.64 300000 ~

Anthracene mg/kg 1480 ~ 0.085 1.1 30000 17000

benzo[a]anthracene mg/kg 5.21 ~ 0.261 1.6 17 5

benzo[a]pyrene mg/kg 1.52 ~ 0.43 1.6 2 0.5

benzo[b]fluoranthene mg/kg 59.8 ~ ~ 1.8 17 5

benzo[g,h,i]perylene mg/kg 119 ~ 0.17 ~ 30000 380000

benzo[k]fluoranthene mg/kg 148 ~ 0.24 ~ 170 45

2-chloronaphthalene mg/kg 0.0122 ~ ~ ~ ~ ~

4-bromophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

butyl benzyl phthalate mg/kg 0.239 ~ ~ 0.063 14000 1200

4-chloroaniline mg/kg ~ ~ ~ ~ ~ ~

Carbazole mg/kg ~ ~ ~ ~ 96 24

Chrysene mg/kg 4.73 ~ 0.384 2.8 1700 450

bis(2-chloroethoxy) methane mg/kg ~ ~ ~ ~ ~ ~

bis(2-chloroethyl) ether mg/kg 23.7 ~ ~ ~ 2 0.4

Bis(2-chloro-1-methylethyl) ether mg/kg 19.9 ~ ~ ~ 67 23

4-chlorophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

1,4-dichlorobenzene mg/kg 0.546 ~ ~ ~ 13 5

2,4-dinitrotoluene mg/kg 1.28 ~ ~ ~ 3 0.7

2,6-dinitrotoluene mg/kg ~ ~ ~ ~ 3 0.7

3,3-dichlorobenzidine mg/kg 0.646 ~ ~ ~ 4 1

dibenz[a,h]anthracene mg/kg 18.4 ~ 0.063 0.26 2 0.5

Dibenzofuran mg/kg ~ ~ ~ ~ ~ ~

di-n-butyl phthalate mg/kg 0.15 ~ ~ 0.058 68000 6100

di-n-octyl phthalate mg/kg ~ ~ ~ ~ 27000 2400

diethyl phthalate mg/kg 24.8 ~ ~ 0.006 550000 49000

dimethyl phthalate mg/kg ~ ~ ~ ~ ~ ~

bis(2-ethylhexyl) phthalate mg/kg 0.925 ~ 0.18216 2.64651 140 35

Fluoranthene mg/kg 122 ~ 0.6 5.1 24000 2300

Fluorene mg/kg 122 ~ 0.019 0.54 24000 2300

hexachlorobenzene mg/kg 0.199 ~ 0.02 ~ 1 0.3

hexachlorobutadiene mg/kg 0.0398 ~ ~ 0.0013 25 6

hexachlorocyclopentadiene mg/kg 0.755 ~ ~ ~ 110 45

hexachloroethane mg/kg 0.596 ~ ~ 0.073 48 12

indeno[1,2,3-c,d]pyrene mg/kg 109 ~ 0.2 ~ 17 5

isophorone mg/kg 139 ~ ~ ~ 2000 510

2-Methylnaphthalene mg/kg 3.24 ~ 0.07 0.67 2400 230

2-nitroaniline mg/kg ~ ~ ~ ~ 23000 39

3-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

4-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

Naphthalene (extractable) mg/kg 0.0994 ~ 0.16 2.1 17 6

nitrobenzene mg/kg 1.31 ~ ~ ~ 14 5

n-nitrosodi-n-propylamine mg/kg ~ ~ ~ ~ 0.3 0.2

n-nitrosodiphenylamine mg/kg 0.545 ~ ~ ~ 390 99

Pentachlorophenol mg/kg 0.119 31 ~ 0.017 3 0.9

Phenanthrene mg/kg 45.7 ~ 0.24 1.5 300000 ~

Pyrene mg/kg 78.5 ~ ~ 0.13 18000 1700

2-Methylphenol mg/kg ~ ~ ~ ~ 3400 310

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,2,4-Trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,1'-Biphenyl mg/kg 60 ~ ~ ~ 240 61

1,2,4,5-Tetrachlorobenzene mg/kg 2.02 ~ ~ ~ ~ ~

1,4-Dioxane mg/kg ~ ~ ~ ~ ~ ~

2,3,4,6-Tetrachlorophenol mg/kg ~ ~ ~ ~ ~ ~

4-Methylphenol mg/kg ~ ~ ~ ~ 340 31

Acetophenone mg/kg ~ ~ ~ ~ 5 2

Atrazine mg/kg ~ ~ ~ ~ 2400 210

Benzaldehyde mg/kg ~ ~ ~ ~ 68000 6100

Caprolactam mg/kg ~ ~ ~ ~ 340000 31000

Total SVOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total SVOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJDEP 

NRDCSRS

NJDEP RDCSRS

Date

End Depth

Start Depth

NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

Grid Cell (Figures 1A through 1E)

ASB-193 ASB-208 ASB-217

2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 1999-04-20 1999-04-19 1999-04-19

0 3 4 7 8 10.5 12 0 2 4 6 8 10 12 2 0 0

0.5 3.5 4.5 7.5 8.5 11 12.5 2 4 6 8 10 12 13 4 2 2

B1 B2 C1

Y N N N N N N N N N N N N N Y Y Y

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <48 <1.5 <1.5 <1.1 <0.97 <2.2 <0.47 <0.025 <30000 <67000

NA NA NA NA NA NA NA <22 <0.70 <0.68 <0.48 <0.44 <1.0 <0.21 NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <22 <0.70 <0.68 <0.48 <0.44 <1.0 <0.21 NA NA NA

NA NA NA NA NA NA NA <3.0 <0.098 <0.096 <0.067 <0.062 <0.14 <0.030 NA NA NA

NA NA NA NA NA NA NA <2.6 <0.084 <0.082 <0.058 <0.053 <0.12 <0.026 NA NA NA

NA NA NA NA NA NA NA <2.6 <0.084 <0.082 <0.058 <0.053 <0.12 <0.026 NA NA NA

NA NA NA NA NA NA NA 4.3 0.059 J <0.014 <0.01 <0.009 <0.020 <0.004 NA NA NA

NA NA NA NA NA NA NA <0.43 <0.014 <0.014 <0.01 <0.009 <0.020 <0.004 NA NA NA

NA NA NA NA NA NA NA 11 0.19 0.021 J 0.016 J <0.009 0.023 J <0.004 NA NA NA

NA NA NA NA NA NA NA 2.8 0.058 J 0.014 J 0.010 J <0.009 <0.020 <0.004 240 D 5200 J 5500 J

NA NA NA NA NA NA NA 2.3 0.061 J <0.027 <0.019 <0.018 <0.040 <0.009 160 D 2400 J 3600 J

NA NA NA NA NA NA NA 3.1 0.073 <0.014 <0.01 <0.009 0.030 J <0.004 70 D 2500 J 4100 J

NA NA NA NA NA NA NA 3.1 0.078 <0.027 <0.019 <0.018 <0.040 <0.009 NA NA NA

NA NA NA NA NA NA NA 1.1 J 0.027 J 0.014 J <0.01 <0.009 0.024 J <0.004 51 1600 J <27000

NA NA NA NA NA NA NA <0.87 <0.028 <0.027 <0.019 <0.018 <0.040 <0.009 NA NA NA

NA NA NA NA NA NA NA <2.6 <0.084 <0.082 <0.058 <0.053 <0.12 <0.026 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <4.3 <0.14 <0.14 <0.096 <0.088 <0.20 <0.043 NA NA NA

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 <0.01 <12000 <27000

NA NA NA NA NA NA NA 11 0.19 0.018 J 0.019 J <0.009 0.031 J 0.005 J 240 D 11000 J 16000 J

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <3.0 <0.098 <0.096 <0.067 <0.062 <0.14 <0.030 <0.01 <12000 <27000

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

<0.001 <0.002 <0.002 <0.001 <0.001 <0.004 <0.0004 NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 <0.01 <12000 <27000

NA NA NA NA NA NA NA <2.6 <0.084 <0.082 <0.058 <0.053 <0.12 <0.026 <0.01 <12000 <27000

NA NA NA NA NA NA NA <13 <0.42 <0.41 <0.29 <0.27 <0.60 <0.13 NA NA NA

NA NA NA NA NA NA NA 0.96 J <0.014 <0.014 <0.01 <0.009 <0.020 <0.004 47 D <12000 <27000

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 <0.01 <12000 <27000

NA NA NA NA NA NA NA 9.4 0.12 0.018 J 0.014 J 0.01 J 0.028 J <0.004 NA NA NA

NA NA NA NA NA NA NA 11 0.16 0.014 J 0.017 J <0.009 0.027 J <0.004 NA NA NA

NA NA NA NA NA NA NA <0.43 <0.014 <0.014 <0.01 <0.009 <0.020 <0.004 <0.01 <12000 <27000

NA NA NA NA NA NA NA <2.6 <0.084 <0.082 <0.058 <0.053 <0.12 <0.026 NA NA NA

NA NA NA NA NA NA NA <22 <0.70 <0.68 <0.48 <0.44 <1.0 <0.21 NA NA NA

NA NA NA NA NA NA NA <4.3 <0.14 <0.14 <0.096 <0.088 <0.20 <0.043 NA NA NA

NA NA NA NA NA NA NA 1.6 J 0.045 J <0.027 <0.019 <0.018 <0.040 <0.009 27 DJ <12000 <27000

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA 3.3 J 0.063 J <0.041 <0.029 <0.027 <0.060 <0.013 NA NA NA

NA NA NA NA NA NA NA <2.6 <0.084 <0.082 <0.058 <0.053 <0.12 <0.026 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <0.87 0.045 J <0.027 <0.019 <0.018 <0.040 <0.009 NA NA NA

NA NA NA NA NA NA NA <3.5 <0.11 <0.11 <0.077 <0.071 <0.16 <0.034 NA NA NA

NA NA NA NA NA NA NA <2.6 <0.084 <0.082 <0.058 <0.053 <0.12 <0.026 <0.01 <12000 <27000

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <4.8 <0.15 <0.15 <0.11 <0.097 <0.22 <0.047 <0.025 <30000 <67000

NA NA NA NA NA NA NA 83 1.2 0.082 0.079 0.021 J 0.10 0.010 J NA NA NA

NA NA NA NA NA NA NA 32 0.46 0.044 J 0.038 J <0.009 0.054 J 0.007 J NA NA NA

NA NA NA NA NA NA NA <3.5 <0.11 <0.11 <0.077 <0.071 <0.16 <0.034 NA NA NA

<0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA NA NA NA NA NA NA NA NA NA

<0.001 <0.003 <0.002 <0.002 <0.002 <0.005 <0.0006 NA NA NA NA NA NA NA NA NA NA

<0.012 <0.029 <0.022 <0.016 <0.018 <0.051 <0.006 NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA 3.6 J <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <2.2 <0.070 <0.068 <0.048 <0.044 <0.10 <0.021 NA NA NA

NA NA NA NA NA NA NA <13 <0.42 <0.41 <0.29 <0.27 <0.60 <0.13 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <2.6 <0.084 <0.082 <0.058 <0.053 <0.12 <0.026 NA NA NA

NA NA NA NA NA NA NA <3.0 <0.098 <0.096 <0.067 <0.062 <0.14 <0.030 NA NA NA

NA NA NA NA NA NA NA <4.3 <0.14 <0.14 <0.096 <0.088 <0.20 <0.043 NA NA NA

NA NA NA NA NA NA NA <8.7 <0.28 <0.27 <0.19 <0.18 <0.40 <0.086 NA NA NA

NA NA NA NA NA NA NA <4.3 <0.14 <0.14 <0.096 <0.088 <0.20 <0.043 NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA 2400 J 48 J 33 JB 25 JB 17 JB 76 JB 19 JB NA 1580000 NA
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TABLE 1B

SOIL ANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

2-chlorophenol mg/kg 0.243 ~ ~ 0.008 2200 310

4-chloro-3-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2,4-dichlorophenol mg/kg 87.5 ~ ~ 0.005 2100 180

2,4-dimethylphenol mg/kg 0.01 ~ ~ ~ 14000 1200

2,4-dinitrophenol mg/kg 0.0609 20 ~ ~ 1400 120

4,6-dinitro-2-methylphenol mg/kg ~ ~ ~ ~ 68 6

3- and 4-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2-nitrophenol mg/kg ~ ~ ~ ~ ~ ~

4-nitrophenol mg/kg 5.12 ~ ~ ~ ~ ~

phenol mg/kg 120 ~ 0.665 2.6 210000 18000

2,4,5-trichlorophenol mg/kg 4 9 ~ 0.003 68000 6100

2,4,6-trichlorophenol mg/kg 4 ~ ~ 0.006 74 19

Acenaphthene mg/kg 20 ~ 0.016 0.5 37000 3400

Acenaphthylene mg/kg 682 ~ 0.044 0.64 300000 ~

Anthracene mg/kg 1480 ~ 0.085 1.1 30000 17000

benzo[a]anthracene mg/kg 5.21 ~ 0.261 1.6 17 5

benzo[a]pyrene mg/kg 1.52 ~ 0.43 1.6 2 0.5

benzo[b]fluoranthene mg/kg 59.8 ~ ~ 1.8 17 5

benzo[g,h,i]perylene mg/kg 119 ~ 0.17 ~ 30000 380000

benzo[k]fluoranthene mg/kg 148 ~ 0.24 ~ 170 45

2-chloronaphthalene mg/kg 0.0122 ~ ~ ~ ~ ~

4-bromophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

butyl benzyl phthalate mg/kg 0.239 ~ ~ 0.063 14000 1200

4-chloroaniline mg/kg ~ ~ ~ ~ ~ ~

Carbazole mg/kg ~ ~ ~ ~ 96 24

Chrysene mg/kg 4.73 ~ 0.384 2.8 1700 450

bis(2-chloroethoxy) methane mg/kg ~ ~ ~ ~ ~ ~

bis(2-chloroethyl) ether mg/kg 23.7 ~ ~ ~ 2 0.4

Bis(2-chloro-1-methylethyl) ether mg/kg 19.9 ~ ~ ~ 67 23

4-chlorophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

1,4-dichlorobenzene mg/kg 0.546 ~ ~ ~ 13 5

2,4-dinitrotoluene mg/kg 1.28 ~ ~ ~ 3 0.7

2,6-dinitrotoluene mg/kg ~ ~ ~ ~ 3 0.7

3,3-dichlorobenzidine mg/kg 0.646 ~ ~ ~ 4 1

dibenz[a,h]anthracene mg/kg 18.4 ~ 0.063 0.26 2 0.5

Dibenzofuran mg/kg ~ ~ ~ ~ ~ ~

di-n-butyl phthalate mg/kg 0.15 ~ ~ 0.058 68000 6100

di-n-octyl phthalate mg/kg ~ ~ ~ ~ 27000 2400

diethyl phthalate mg/kg 24.8 ~ ~ 0.006 550000 49000

dimethyl phthalate mg/kg ~ ~ ~ ~ ~ ~

bis(2-ethylhexyl) phthalate mg/kg 0.925 ~ 0.18216 2.64651 140 35

Fluoranthene mg/kg 122 ~ 0.6 5.1 24000 2300

Fluorene mg/kg 122 ~ 0.019 0.54 24000 2300

hexachlorobenzene mg/kg 0.199 ~ 0.02 ~ 1 0.3

hexachlorobutadiene mg/kg 0.0398 ~ ~ 0.0013 25 6

hexachlorocyclopentadiene mg/kg 0.755 ~ ~ ~ 110 45

hexachloroethane mg/kg 0.596 ~ ~ 0.073 48 12

indeno[1,2,3-c,d]pyrene mg/kg 109 ~ 0.2 ~ 17 5

isophorone mg/kg 139 ~ ~ ~ 2000 510

2-Methylnaphthalene mg/kg 3.24 ~ 0.07 0.67 2400 230

2-nitroaniline mg/kg ~ ~ ~ ~ 23000 39

3-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

4-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

Naphthalene (extractable) mg/kg 0.0994 ~ 0.16 2.1 17 6

nitrobenzene mg/kg 1.31 ~ ~ ~ 14 5

n-nitrosodi-n-propylamine mg/kg ~ ~ ~ ~ 0.3 0.2

n-nitrosodiphenylamine mg/kg 0.545 ~ ~ ~ 390 99

Pentachlorophenol mg/kg 0.119 31 ~ 0.017 3 0.9

Phenanthrene mg/kg 45.7 ~ 0.24 1.5 300000 ~

Pyrene mg/kg 78.5 ~ ~ 0.13 18000 1700

2-Methylphenol mg/kg ~ ~ ~ ~ 3400 310

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,2,4-Trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,1'-Biphenyl mg/kg 60 ~ ~ ~ 240 61

1,2,4,5-Tetrachlorobenzene mg/kg 2.02 ~ ~ ~ ~ ~

1,4-Dioxane mg/kg ~ ~ ~ ~ ~ ~

2,3,4,6-Tetrachlorophenol mg/kg ~ ~ ~ ~ ~ ~

4-Methylphenol mg/kg ~ ~ ~ ~ 340 31

Acetophenone mg/kg ~ ~ ~ ~ 5 2

Atrazine mg/kg ~ ~ ~ ~ 2400 210

Benzaldehyde mg/kg ~ ~ ~ ~ 68000 6100

Caprolactam mg/kg ~ ~ ~ ~ 340000 31000

Total SVOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total SVOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJDEP 

NRDCSRS

NJDEP RDCSRS

Date

End Depth

Start Depth

NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

Grid Cell (Figures 1A through 1E)

ASB-218 ASB-85 GMW-123 GMW-126

1999-04-19 1993-11-09 2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 1998-11-13 1998-11-12

0 4 7 11 17 17.5 9.5 2 4 3 6.5 9 11.5 5.5 2.5 2 0

2 6 7.5 11.5 17.5 18 10 4 6 3.5 6.5 9.5 12 6 3 4 2

D3 B1 C3 D3

Y Y Y N N Y N Y N Y N N Y N N Y Y

NA <2.20 <0.11 <0.018 <0.11 <0.10 <0.13 <0.38 <10.00 <0.15 <0.70 <0.20 <0.030 <0.61 <0.66 NA NA

NA <2.20 J <0.14 <0.023 <0.14 <0.13 <0.17 <0.38 <10.00 <0.18 <0.87 <0.25 <0.038 <0.75 <0.82 NA NA

NA <2.20 J <0.19 <0.032 <0.19 <0.18 <0.23 <0.38 <10.00 <0.25 <1.2 <0.34 <0.053 <1.0 <1.1 NA NA

NA <2.20 J <0.40 <0.066 <0.40 <0.37 <0.48 <0.38 <10.00 <0.53 119 4.66 <0.11 <2.2 <2.4 NA NA

<30000 <5.30 J <0.84 <0.14 <0.84 <0.79 <1.0 NA NA <1.1 <5.4 <1.5 <0.23 <4.6 <5.0 <140000 <65000

NA <5.30 J <0.24 <0.040 <0.24 <0.22 <0.29 <0.91 J <24.00 J <0.32 <1.5 <0.43 <0.066 <1.3 <1.4 NA NA

NA NA <0.18 <0.030 <0.18 <0.17 <0.22 NA NA <0.24 <1.2 <0.33 <0.051 <1.0 <1.1 NA NA

NA <2.20 J <0.15 <0.025 <0.15 <0.14 <0.18 <0.38 <10.00 <0.20 <0.94 <0.26 <0.041 <0.81 <0.88 NA NA

NA <5.30 J <0.60 <0.099 <0.60 <0.56 <0.72 <0.91 <24.00 <0.79 <3.8 <1.1 <0.16 <3.3 <3.6 NA NA

NA <2.20 <0.12 <0.019 <0.12 <0.11 <0.14 <0.38 <10.00 <0.15 <0.74 <0.21 <0.032 <0.64 <0.70 NA NA

NA <5.30 J <0.17 <0.028 <0.17 <0.16 <0.20 <0.91 <24.00 <0.22 <1.1 <0.30 <0.046 <0.92 <1.0 NA NA

NA <2.20 J <0.13 <0.022 <0.13 <0.12 <0.16 <0.38 <10.00 <0.18 <0.85 <0.24 <0.037 <0.73 <0.80 NA NA

NA 2.20 J 0.210 J 0.106 <0.077 <0.072 <0.093 <0.38 <10.00 9.49 20.2 1.20 0.0798 6.10 9.13 NA NA

NA <2.20 J <0.11 <0.019 <0.11 <0.11 <0.14 <0.38 <10.00 <0.15 <0.72 <0.20 <0.031 <0.62 <0.68 NA NA

NA 1.40 J <0.14 0.0985 <0.14 <0.13 <0.17 <0.38 <10.00 16.6 43.3 1.64 0.199 14.4 15.9 NA NA

22000 <1.70 J <0.063 0.0986 <0.064 <0.059 <0.076 <0.38 NA 5.03 296 6.08 0.175 6.36 6.56 3800 J 24000 J

12000 2.00 J <0.10 0.0610 <0.10 <0.095 <0.12 0.09 J NA 3.37 122 2.95 0.113 4.62 4.36 2000 J 12000

7700 J 1.50 J <0.099 0.0749 <0.099 <0.093 <0.12 0.14 J NA 1.88 121 2.37 0.0781 2.54 3.06 <57000 7700 J

NA 1.50 J <0.11 0.0212 J <0.11 <0.10 <0.13 0.11 J <10.00 2.52 62.9 1.04 0.0826 3.61 3.12 NA NA

3800 J 0.83 J <0.10 0.0214 J <0.10 <0.098 <0.13 0.07 J NA 0.370 17.0 0.491 <0.029 <0.57 0.682 J <57000 2500 J

NA <2.20 J <0.053 <0.0088 <0.053 <0.050 <0.064 <0.38 <10.00 <0.070 <0.34 <0.095 <0.015 <0.29 <0.32 NA NA

NA <2.20 J <0.086 <0.014 <0.087 <0.081 <0.10 <0.38 <10.00 <0.11 <0.55 <0.15 <0.024 <0.47 <0.52 NA NA

NA <2.20 J <0.055 <0.0090 <0.055 <0.051 <0.066 <0.38 <10.00 <0.072 <0.35 <0.098 <0.015 <0.30 <0.33 NA NA

NA <2.20 J <0.081 <0.013 <0.081 <0.075 <0.097 <0.38 <10.00 <0.11 <0.51 <0.14 <0.022 <0.44 <0.48 NA NA

<12000 <2.20 J <0.032 <0.0054 <0.033 <0.030 <0.039 <0.38 <10.00 1.69 11.7 <0.058 <0.0089 <0.18 <0.19 <57000 <26000

36000 6.10 J <0.071 0.0760 <0.071 <0.066 <0.085 0.11 J <10.00 9.09 401 7.28 0.307 12.6 12.7 4800 J 29000

NA <2.20 J <0.048 <0.0079 <0.048 <0.045 <0.058 <0.38 <10.00 <0.063 <0.30 <0.086 <0.013 <0.26 <0.29 NA NA

<12000 <2.20 <0.097 <0.016 <0.097 <0.090 <0.12 <0.38 NA <0.13 <0.61 <0.17 <0.027 <0.53 <0.58 <57000 <26000

NA NA <0.080 <0.013 <0.081 <0.075 <0.097 NA NA <0.11 <0.51 <0.14 <0.022 <0.44 <0.48 NA NA

NA <2.20 J <0.073 <0.012 <0.073 <0.068 <0.087 <0.38 <10.00 <0.096 <0.46 <0.13 <0.020 <0.40 <0.43 NA NA

NA <2.20 <0.0069 <0.0080 <0.0087 <0.00011 <0.012 <0.38 <10.00 <0.18 <0.16 <0.021 <0.022 <0.014 <0.16 NA NA

<12000 <2.20 J <0.069 <0.011 <0.070 <0.065 <0.083 <0.38 NA <0.092 <0.44 <0.12 <0.019 <0.38 <0.41 <57000 <26000

<12000 <2.20 J <0.11 <0.019 <0.11 <0.11 <0.14 <0.38 NA <0.15 <0.72 <0.20 <0.031 <0.62 <0.67 <57000 <26000

NA <2.20 J <0.19 <0.031 <0.19 <0.17 <0.22 <0.38 NA <0.25 <1.2 <0.33 <0.051 <1.0 <1.1 NA NA

<12000 NA <0.099 <0.016 <0.099 <0.093 <0.12 0.05 J NA 0.563 72.5 1.25 0.0271 J 0.620 J <0.59 <57000 <26000

NA 2.50 J <0.091 <0.015 <0.091 <0.085 <0.11 0.05 J <10.00 <0.12 <0.58 <0.16 0.189 <0.50 <0.54 NA NA

NA <2.20 J <0.037 <0.0060 <0.037 <0.034 <0.044 <0.38 <10.00 <0.048 <0.23 <0.065 <0.010 <0.20 <0.22 NA NA

NA <2.20 J <0.056 <0.0092 <0.056 <0.052 <0.067 0.03 J <10.00 <0.074 <0.35 <0.10 <0.015 <0.31 <0.33 NA NA

NA <2.20 J <0.048 <0.0079 <0.048 <0.045 <0.057 <0.38 <10.00 <0.063 <0.30 <0.085 <0.013 <0.26 <0.29 NA NA

NA <2.20 J <0.040 <0.0066 <0.040 <0.037 <0.048 <0.38 <10.00 <0.053 <0.25 <0.071 <0.011 <0.22 <0.24 NA NA

<12000 <2.20 J <0.052 <0.0087 <0.053 <0.049 <0.063 <1.60 <24.00 <0.069 <0.33 <0.094 <0.014 <0.29 <0.31 <57000 <26000

NA 2.60 J <0.10 0.241 <0.10 <0.093 <0.12 0.06 J <10.00 3.86 38.4 1.17 0.0853 5.27 5.40 NA NA

NA 3.40 J 0.863 0.469 <0.10 <0.096 <0.12 0.12 J <10.00 20.5 36.3 1.62 0.234 17.8 25.6 NA NA

<12000 NA <0.057 <0.0094 <0.057 <0.053 <0.068 <0.38 NA <0.075 <0.36 <0.10 <0.016 <0.31 <0.34 <57000 <26000

NA <2.20 J <0.090 <0.015 <0.090 <0.084 <0.11 <0.38 <10.00 <0.12 <0.57 <0.16 <0.025 <0.49 <0.54 NA NA

NA <2.20 J <0.089 <0.015 <0.089 <0.083 <0.11 <0.38 <10.00 <0.12 <0.57 <0.16 <0.025 <0.49 <0.53 NA NA

NA <2.20 J <0.11 <0.018 <0.11 <0.10 <0.13 <0.38 <10.00 <0.15 <0.71 <0.20 <0.031 <0.61 <0.66 NA NA

<12000 0.82 J <0.11 0.0272 J <0.11 <0.098 <0.13 0.04 J <10.00 1.09 47.3 0.920 0.0451 J 1.38 <0.63 <57000 2100 J

NA <2.20 J <0.048 <0.0079 <0.048 <0.045 <0.058 <0.38 <10.00 <0.063 <0.30 <0.086 <0.013 <0.26 <0.29 NA NA

NA 34.00 J 9.36 0.494 <0.051 <0.047 0.513 J 0.11 J NA 362 196 8.06 2.94 274 301 NA NA

NA <5.30 J <0.053 <0.0088 <0.053 <0.049 <0.064 <0.91 <24.00 <0.070 <0.34 <0.094 <0.015 <0.29 <0.32 NA NA

NA <5.30 J <0.056 <0.0093 <0.056 <0.052 <0.067 <0.91 <24.00 <0.074 <0.36 <0.10 <0.015 <0.31 <0.33 NA NA

NA <5.30 J <0.058 <0.0096 <0.058 <0.054 <0.070 <0.91 <24.00 <0.077 <0.37 <0.10 <0.016 <0.32 <0.35 NA NA

NA 34.00 J 1.33 <0.010 <0.063 <0.059 0.340 0.06 J <10.00 189 65.0 2.76 1.53 93.6 122 NA NA

NA <2.20 J <0.086 <0.014 <0.087 <0.081 <0.10 <0.38 <10.00 <0.11 <0.55 <0.15 <0.024 <0.47 <0.52 NA NA

<12000 NA <0.065 <0.011 <0.065 <0.061 <0.078 <0.38 NA <0.085 <0.41 <0.12 <0.018 <0.36 <0.39 <57000 <26000

NA <2.20 J <0.082 <0.014 <0.082 <0.077 <0.099 <0.38 <10.00 <0.11 <0.52 <0.15 <0.023 <0.45 <0.49 NA NA

<30000 <5.30 J <0.21 <0.035 <0.21 <0.20 <0.25 <0.91 <24.00 <0.28 <1.3 <0.38 <0.058 <1.2 <1.3 <140000 <65000

NA 6.90 J 0.479 0.440 <0.075 <0.070 <0.090 0.40 <10.00 87.7 139 4.83 0.783 58.0 81.1 NA NA

NA 9.30 J <0.072 0.196 <0.072 <0.067 <0.086 0.28 J <10.00 26.7 165 4.20 0.439 26.5 27.8 NA NA

NA <2.20 J <0.14 <0.024 <0.14 <0.13 <0.17 <0.38 <10.00 <0.19 <0.91 <0.26 <0.039 <0.79 <0.86 NA NA

NA <2.20 <0.0078 <0.0089 <0.0098 <0.00012 <0.013 <0.38 <10.00 <0.20 <0.18 <0.024 <0.024 <0.016 <0.18 NA NA

NA <2.20 <0.0062 <0.0072 <0.0078 <0.00010 <0.011 <0.38 <10.00 <0.16 <0.14 <0.019 <0.019 <0.013 <0.14 NA NA

NA <2.20 J <0.0083 <0.0095 <0.010 <0.00013 <0.014 <0.38 <10.00 <0.21 <0.19 <0.025 <0.026 <0.017 <0.19 NA NA

NA NA <0.031 <0.0051 <0.031 <0.029 <0.037 NA NA 23.4 28.6 1.09 0.341 25.9 32.2 NA NA

NA NA <0.057 <0.0094 <0.057 <0.053 <0.068 NA NA <0.075 <0.36 <0.10 <0.016 <0.31 <0.34 NA NA

NA NA <0.15 <0.025 <0.15 <0.14 <0.18 NA NA <0.20 <0.94 <0.26 <0.041 <0.81 <0.88 NA NA

NA NA <0.15 <0.025 <0.15 <0.14 <0.18 NA NA <0.20 <0.94 <0.26 <0.041 <0.81 <0.89 NA NA

NA <2.20 J NA NA NA NA NA <0.38 <10.00 NA NA NA NA NA NA NA NA

NA NA <0.048 <0.0080 <0.048 <0.045 <0.058 NA NA <0.064 <0.31 <0.086 <0.013 <0.26 <0.29 NA NA

NA NA <0.096 <0.016 <0.096 <0.090 <0.12 NA NA <0.13 <0.61 <0.17 <0.026 <0.53 <0.57 NA NA

NA NA <0.056 <0.0092 <0.056 <0.052 <0.067 NA NA <0.073 <0.35 <0.099 <0.015 <0.30 <0.33 NA NA

NA NA <0.088 <0.015 <0.089 <0.083 <0.11 NA NA <0.12 <0.56 <0.16 <0.024 <0.49 <0.53 NA NA

NA NA 52.7 J 23 J 2.7 J 0 0 NA NA 323 J 1632 J 148 J 25.3 J 2201 J 2039 J NA NA

NA 464.10 80.6 J 26.35 J 0 0 15 J 9.54 26.60 353 J 1483 J 230.3 J 21 J 1045 J 1553 J NA 2420000

1993-11-09

ASB-859 ASB-860 ASB-861ASB-858

A1A1 A1 B2B2

ASB-86

 11/12/2019 10:26:54 AM 
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TABLE 1B

SOIL ANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

2-chlorophenol mg/kg 0.243 ~ ~ 0.008 2200 310

4-chloro-3-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2,4-dichlorophenol mg/kg 87.5 ~ ~ 0.005 2100 180

2,4-dimethylphenol mg/kg 0.01 ~ ~ ~ 14000 1200

2,4-dinitrophenol mg/kg 0.0609 20 ~ ~ 1400 120

4,6-dinitro-2-methylphenol mg/kg ~ ~ ~ ~ 68 6

3- and 4-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2-nitrophenol mg/kg ~ ~ ~ ~ ~ ~

4-nitrophenol mg/kg 5.12 ~ ~ ~ ~ ~

phenol mg/kg 120 ~ 0.665 2.6 210000 18000

2,4,5-trichlorophenol mg/kg 4 9 ~ 0.003 68000 6100

2,4,6-trichlorophenol mg/kg 4 ~ ~ 0.006 74 19

Acenaphthene mg/kg 20 ~ 0.016 0.5 37000 3400

Acenaphthylene mg/kg 682 ~ 0.044 0.64 300000 ~

Anthracene mg/kg 1480 ~ 0.085 1.1 30000 17000

benzo[a]anthracene mg/kg 5.21 ~ 0.261 1.6 17 5

benzo[a]pyrene mg/kg 1.52 ~ 0.43 1.6 2 0.5

benzo[b]fluoranthene mg/kg 59.8 ~ ~ 1.8 17 5

benzo[g,h,i]perylene mg/kg 119 ~ 0.17 ~ 30000 380000

benzo[k]fluoranthene mg/kg 148 ~ 0.24 ~ 170 45

2-chloronaphthalene mg/kg 0.0122 ~ ~ ~ ~ ~

4-bromophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

butyl benzyl phthalate mg/kg 0.239 ~ ~ 0.063 14000 1200

4-chloroaniline mg/kg ~ ~ ~ ~ ~ ~

Carbazole mg/kg ~ ~ ~ ~ 96 24

Chrysene mg/kg 4.73 ~ 0.384 2.8 1700 450

bis(2-chloroethoxy) methane mg/kg ~ ~ ~ ~ ~ ~

bis(2-chloroethyl) ether mg/kg 23.7 ~ ~ ~ 2 0.4

Bis(2-chloro-1-methylethyl) ether mg/kg 19.9 ~ ~ ~ 67 23

4-chlorophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

1,4-dichlorobenzene mg/kg 0.546 ~ ~ ~ 13 5

2,4-dinitrotoluene mg/kg 1.28 ~ ~ ~ 3 0.7

2,6-dinitrotoluene mg/kg ~ ~ ~ ~ 3 0.7

3,3-dichlorobenzidine mg/kg 0.646 ~ ~ ~ 4 1

dibenz[a,h]anthracene mg/kg 18.4 ~ 0.063 0.26 2 0.5

Dibenzofuran mg/kg ~ ~ ~ ~ ~ ~

di-n-butyl phthalate mg/kg 0.15 ~ ~ 0.058 68000 6100

di-n-octyl phthalate mg/kg ~ ~ ~ ~ 27000 2400

diethyl phthalate mg/kg 24.8 ~ ~ 0.006 550000 49000

dimethyl phthalate mg/kg ~ ~ ~ ~ ~ ~

bis(2-ethylhexyl) phthalate mg/kg 0.925 ~ 0.18216 2.64651 140 35

Fluoranthene mg/kg 122 ~ 0.6 5.1 24000 2300

Fluorene mg/kg 122 ~ 0.019 0.54 24000 2300

hexachlorobenzene mg/kg 0.199 ~ 0.02 ~ 1 0.3

hexachlorobutadiene mg/kg 0.0398 ~ ~ 0.0013 25 6

hexachlorocyclopentadiene mg/kg 0.755 ~ ~ ~ 110 45

hexachloroethane mg/kg 0.596 ~ ~ 0.073 48 12

indeno[1,2,3-c,d]pyrene mg/kg 109 ~ 0.2 ~ 17 5

isophorone mg/kg 139 ~ ~ ~ 2000 510

2-Methylnaphthalene mg/kg 3.24 ~ 0.07 0.67 2400 230

2-nitroaniline mg/kg ~ ~ ~ ~ 23000 39

3-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

4-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

Naphthalene (extractable) mg/kg 0.0994 ~ 0.16 2.1 17 6

nitrobenzene mg/kg 1.31 ~ ~ ~ 14 5

n-nitrosodi-n-propylamine mg/kg ~ ~ ~ ~ 0.3 0.2

n-nitrosodiphenylamine mg/kg 0.545 ~ ~ ~ 390 99

Pentachlorophenol mg/kg 0.119 31 ~ 0.017 3 0.9

Phenanthrene mg/kg 45.7 ~ 0.24 1.5 300000 ~

Pyrene mg/kg 78.5 ~ ~ 0.13 18000 1700

2-Methylphenol mg/kg ~ ~ ~ ~ 3400 310

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,2,4-Trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,1'-Biphenyl mg/kg 60 ~ ~ ~ 240 61

1,2,4,5-Tetrachlorobenzene mg/kg 2.02 ~ ~ ~ ~ ~

1,4-Dioxane mg/kg ~ ~ ~ ~ ~ ~

2,3,4,6-Tetrachlorophenol mg/kg ~ ~ ~ ~ ~ ~

4-Methylphenol mg/kg ~ ~ ~ ~ 340 31

Acetophenone mg/kg ~ ~ ~ ~ 5 2

Atrazine mg/kg ~ ~ ~ ~ 2400 210

Benzaldehyde mg/kg ~ ~ ~ ~ 68000 6100

Caprolactam mg/kg ~ ~ ~ ~ 340000 31000

Total SVOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total SVOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJDEP 

NRDCSRS

NJDEP RDCSRS

Date

End Depth

Start Depth

NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

Grid Cell (Figures 1A through 1E)

GMW-137 GMW-138 SB-10

1998-11-13 1998-11-13 2016-10-10 2016-10-10 2016-10-10 2016-10-10 2016-10-07 2016-10-07 2016-10-11 2016-10-11 2015-09-18 2015-10-05 2015-10-05 2015-10-05 2015-10-08 2015-10-08

4 4 2 14.5 14.5 2 11 19.5 2.5 14.5 4 9.5 11.5 20 6 12

6 6 2.5 15 15 2.5 11.5 20 3 15 4.5 10 12 20.5 6.5 12.5

C1 B3 B3

Y Y Y N Y N Y N Y N Y N N N Y N

NA NA <0.94 <0.019 <0.018 <0.097 <0.32 <0.019 <0.73 <0.017 <0.15 <0.033 <0.029 <0.026 <0.052 <0.032

NA NA <1.2 <0.024 <0.022 <0.12 <0.40 <0.024 <0.91 <0.021 <0.19 <0.040 <0.036 <0.032 <0.064 <0.040

NA NA <1.6 <0.033 <0.031 <0.17 <0.56 <0.033 <1.3 <0.029 <0.16 <0.035 <0.032 <0.028 <0.056 <0.035

NA NA <3.4 <0.069 <0.065 <0.35 <1.2 <0.069 <2.6 <0.061 <0.38 <0.081 <0.073 <0.065 <0.13 <0.080

<150000 <65000 <7.1 <0.15 <0.14 <0.74 <2.4 <0.15 <5.6 <0.13 <0.90 <0.19 <0.17 <0.16 <0.31 <0.19

NA NA <2.0 <0.042 <0.039 <0.21 <0.70 <0.041 <1.6 <0.037 <0.39 <0.084 <0.076 <0.067 <0.13 <0.083

NA NA <1.6 <0.032 <0.030 <0.16 <0.54 <0.032 <1.2 <0.028 <0.20 1.03 <0.038 <0.034 <0.067 <0.042

NA NA <1.3 <0.026 <0.024 <0.13 <0.43 <0.026 <0.98 <0.023 <0.19 <0.041 <0.037 <0.033 <0.065 <0.040

NA NA <5.1 <0.10 <0.098 <0.52 <1.7 <0.10 <3.9 <0.092 <0.35 <0.075 <0.068 <0.060 <0.12 <0.075

NA NA <0.99 <0.020 <0.019 <0.10 <0.34 <0.020 <0.77 <0.018 <0.15 <0.033 <0.030 <0.027 <0.053 <0.033

NA NA <1.4 <0.029 <0.027 <0.15 <0.49 <0.029 <1.1 <0.026 <0.19 <0.040 <0.036 <0.032 <0.063 <0.039

NA NA <1.1 <0.023 <0.022 <0.12 <0.39 <0.023 <0.88 <0.021 <0.17 <0.036 <0.032 <0.029 <0.057 <0.035

NA NA 35.4 <0.013 <0.013 2.17 4.26 <0.013 23.6 <0.012 <0.19 0.844 <0.038 <0.033 0.184 <0.041

NA NA <0.96 <0.020 <0.019 <0.099 <0.33 <0.020 <0.75 <0.017 <0.022 <0.0047 0.0773 <0.0037 <0.0074 <0.0046

NA NA 82.8 <0.024 <0.022 3.29 6.68 <0.024 26.6 <0.021 <0.018 0.554 0.0911 <0.0031 0.696 <0.0038

7300 J 4700 J 403 0.0308 J <0.010 11.6 17.9 <0.011 34.1 <0.0097 <0.040 0.447 0.345 <0.0069 0.451 <0.0085

5100 J 2200 J 221 <0.018 <0.017 6.47 9.90 <0.018 18.4 <0.016 <0.044 0.264 0.540 <0.0076 0.341 <0.0093

5500 J 2300 J 130 <0.017 <0.016 4.35 5.84 <0.017 11.2 <0.015 <0.042 0.194 0.673 <0.0073 0.362 <0.0090

NA NA 81.4 <0.019 <0.018 2.66 3.43 <0.019 8.46 <0.017 <0.062 0.173 0.381 <0.011 0.513 <0.013

1500 J 1100 J 21.4 <0.018 <0.017 0.892 1.24 <0.018 2.81 <0.016 <0.046 0.0413 J 0.220 <0.0079 0.0749 <0.0098

NA NA <0.45 <0.0093 <0.0087 <0.047 <0.16 <0.0092 <0.35 <0.0082 <0.029 <0.0063 <0.0057 <0.0051 <0.010 <0.0063

NA NA <0.73 <0.015 <0.014 <0.076 <0.25 <0.015 <0.57 <0.013 <0.047 <0.010 <0.0091 <0.0081 <0.016 <0.010

NA NA <0.46 <0.0095 <0.0089 <0.048 <0.16 <0.0095 <0.36 <0.0084 <0.11 <0.024 <0.022 <0.019 <0.038 <0.024

NA NA <0.68 <0.014 <0.013 <0.071 <0.23 <0.014 <0.53 <0.012 <0.055 <0.012 <0.011 <0.0094 <0.019 <0.012

<60000 <26000 30.7 <0.0057 <0.0053 <0.028 2.61 <0.0056 <0.21 <0.0050 <0.023 <0.0049 0.0158 J <0.0039 <0.0078 <0.0049

18000 J 11000 J 424 0.0297 J <0.012 13.2 18.1 <0.012 50.0 <0.011 <0.033 0.719 0.328 <0.0057 1.15 0.0228 J

NA NA <0.41 <0.0083 <0.0078 <0.042 <0.14 <0.0083 <0.32 <0.0074 <0.047 <0.010 <0.0090 <0.0081 <0.016 <0.0099

<60000 <26000 <0.82 <0.017 <0.016 <0.084 <0.28 <0.017 <0.64 <0.015 <0.086 <0.018 <0.017 <0.015 <0.029 <0.018

NA NA <0.68 <0.014 <0.013 <0.070 <0.23 <0.014 <0.53 <0.012 <0.047 <0.010 <0.0091 <0.0081 <0.016 <0.010

NA NA <0.61 <0.013 <0.012 <0.063 <0.21 <0.013 <0.48 <0.011 <0.039 <0.0083 <0.0075 <0.0067 <0.013 <0.0082

NA NA <1.4 <0.00015 <0.00013 <0.0086 <0.048 <0.00013 <1.1 <0.00015 <0.0023 <0.63 <0.014 <0.00020 <0.00042 <0.00028

<60000 <26000 <0.59 <0.012 <0.011 <0.061 <0.20 <0.012 <0.46 <0.011 <0.039 <0.0083 <0.0075 <0.0067 <0.013 <0.0082

<60000 <26000 <0.95 <0.020 <0.018 <0.098 <0.33 <0.019 <0.74 <0.017 <0.053 <0.011 <0.010 <0.0092 <0.018 <0.011

NA NA <1.6 <0.033 <0.031 <0.16 <0.54 <0.032 <1.2 <0.029 <0.13 <0.029 <0.026 <0.023 <0.046 <0.029

<60000 <26000 94.5 <0.017 <0.016 2.45 3.60 <0.017 5.38 <0.015 <0.074 0.0879 0.0929 <0.013 0.199 <0.016

NA NA <0.77 <0.016 <0.015 <0.080 4.52 <0.016 <0.60 <0.014 <0.029 <0.0062 0.0126 J <0.0049 <0.0098 <0.0061

NA NA <0.31 <0.0064 <0.0060 <0.032 <0.11 <0.0063 <0.24 <0.0056 <0.024 <0.0052 <0.0047 <0.0042 <0.0083 <0.0052

NA NA <0.47 <0.0097 <0.0091 <0.049 <0.16 <0.0097 <0.37 <0.0086 <0.028 <0.0060 <0.0054 <0.0048 <0.0095 <0.0059

NA NA <0.40 <0.0083 <0.0078 <0.042 <0.14 <0.0083 <0.32 <0.0073 <0.026 <0.0056 <0.0051 <0.0045 <0.0089 <0.0056

NA NA <0.34 <0.0069 <0.0065 <0.035 <0.12 <0.0069 <0.26 <0.0061 <0.029 <0.0063 <0.0057 <0.0051 <0.010 <0.0063

<60000 <26000 <0.44 <0.0091 <0.0086 <0.046 <0.15 <0.0091 <0.35 <0.0081 <0.072 <0.015 <0.014 <0.012 <0.025 <0.015

NA NA 49.3 <0.017 <0.016 2.01 3.10 <0.017 15.2 <0.015 <0.025 0.315 0.348 <0.0043 0.430 <0.0053

NA NA 67.6 <0.018 <0.017 2.95 6.39 <0.018 39.6 <0.016 <0.025 1.44 0.0211 J <0.0042 0.618 <0.0052

<60000 <26000 <0.48 <0.0099 <0.0093 <0.050 <0.16 <0.0098 <0.37 <0.0087 <0.041 <0.0087 <0.0078 <0.0070 <0.014 <0.0086

NA NA <0.76 <0.016 <0.015 <0.079 <0.26 <0.016 <0.59 <0.014 <0.055 <0.012 <0.011 <0.0094 <0.019 <0.012

NA NA <0.75 <0.016 <0.015 <0.078 <0.26 <0.015 <0.59 <0.014 <0.33 <0.071 <0.063 <0.056 <0.11 <0.070

NA NA <0.94 <0.019 <0.018 <0.097 <0.32 <0.019 <0.73 <0.017 <0.067 <0.014 <0.013 <0.012 <0.023 <0.014

2200 J <26000 61.9 <0.018 <0.017 1.92 2.50 <0.018 5.59 <0.016 <0.11 0.110 0.424 <0.018 0.273 <0.023

NA NA <0.41 <0.0083 <0.0078 <0.042 <0.14 <0.0083 <0.32 <0.0074 <0.039 <0.0083 <0.0075 <0.0066 <0.013 <0.0082

NA NA 482 0.0225 J <0.0083 36.0 42.9 <0.0088 670 <0.0078 <0.039 31.4 <0.0075 <0.0066 2.91 0.0256 J

NA NA <0.45 <0.0092 <0.0086 <0.046 <0.15 <0.0092 <0.35 <0.0081 <0.047 <0.010 <0.0090 <0.0081 <0.016 <0.0099

NA NA <0.47 <0.0097 <0.0092 <0.049 <0.16 <0.0097 <0.37 <0.0086 <0.059 <0.013 <0.011 <0.010 <0.020 <0.012

NA NA <0.49 <0.010 <0.0095 <0.051 <0.17 <0.010 <0.38 <0.0089 <0.069 <0.015 <0.013 <0.012 <0.023 <0.015

NA NA 102 <0.011 <0.010 7.55 12.5 <0.011 369 <0.0097 <0.033 16.9 0.0197 J <0.0057 1.13 <0.0070

NA NA <0.73 <0.015 <0.014 <0.076 <0.25 <0.015 <0.57 <0.013 <0.065 <0.014 <0.013 <0.011 <0.022 <0.014

<60000 <26000 <0.55 <0.011 <0.011 <0.057 <0.19 <0.011 <0.43 <0.010 <0.061 <0.013 <0.012 <0.011 <0.021 <0.013

NA NA <0.69 <0.014 <0.013 <0.072 <0.24 <0.014 <0.54 <0.013 <0.11 <0.023 <0.021 <0.019 <0.037 <0.023

<150000 <65000 <1.8 <0.037 <0.034 <0.18 <0.61 <0.036 <1.4 <0.032 <0.50 <0.11 <0.097 <0.087 <0.17 <0.11

NA NA 307 0.0256 J <0.012 10.5 23.5 <0.013 127 <0.012 <0.023 3.07 0.116 <0.0039 3.27 0.0597

NA NA 119 <0.012 <0.012 7.21 10.3 <0.012 48.0 <0.011 <0.026 0.971 0.403 <0.0044 1.56 0.0360 J

NA NA <1.2 <0.025 <0.023 <0.13 <0.42 <0.025 <0.95 <0.022 <0.30 <0.064 <0.058 <0.052 <0.10 <0.064

NA NA <1.5 <0.00017 <0.00015 <0.0096 <0.053 <0.00015 <1.2 <0.00016 <0.0013 <0.34 <0.0077 <0.00011 <0.00023 <0.00015

NA NA <1.2 <0.00013 <0.00012 <0.0077 <0.043 <0.00012 <0.98 <0.00013 <0.0016 <0.44 <0.0099 <0.00014 <0.00029 <0.00020

NA NA <1.6 <0.00018 <0.00016 <0.010 <0.057 <0.00016 <1.3 <0.00017 <0.0018 <0.47 <0.011 <0.00015 <0.00031 <0.00021

NA NA 63.1 <0.0053 <0.0050 <0.027 6.40 <0.0053 60.3 <0.0047 <0.038 1.43 <0.0074 <0.0066 0.182 <0.0081

NA NA <0.48 <0.0099 <0.0093 <0.050 <0.17 <0.0098 <0.38 <0.0087 <0.050 <0.011 <0.0096 <0.0085 <0.017 <0.011

NA NA <1.3 <0.026 <0.024 <0.13 <0.43 <0.026 <0.98 <0.023 <0.14 <0.030 <0.027 <0.024 <0.048 <0.030

NA NA <1.3 <0.026 <0.024 <0.13 <0.43 <0.026 <0.98 <0.023 <0.19 <0.042 <0.037 <0.033 <0.066 <0.041

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA <0.41 <0.0084 <0.0079 <0.042 <0.14 <0.0083 <0.32 <0.0074 <0.035 <0.0075 <0.0068 <0.0060 <0.012 <0.0075

NA NA <0.81 <0.017 <0.016 <0.084 <0.28 <0.017 <0.63 <0.015 <0.085 <0.018 <0.016 <0.015 <0.029 <0.018

NA NA <0.47 <0.0097 <0.0091 <0.049 <0.16 <0.0096 <0.37 <0.0085 <0.052 <0.011 <0.010 <0.0089 <0.018 <0.011

NA NA <0.75 <0.015 <0.014 <0.077 <0.26 <0.015 <0.58 <0.014 <0.13 <0.028 0.0268 J <0.023 <0.045 <0.028

NA NA 2540 J 0.16 J 0 266 J 399 J 0 3610 J 0 0 36.9 J 0 0 23.5 J 0.53 J

NA NA 3080 J 0 0 157.9 J 496 J 0 1270 J 1.73 J 2.91 J 47.8 J 0.88 J 0 58.9 J 0.4 J

GMW-689 GMW-690 GMW-691 SB-12SB-11GMW-688

B2 B2 B2 B2 B2 B3

 11/12/2019 10:26:54 AM 
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TABLE 1B

SOIL ANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

2-chlorophenol mg/kg 0.243 ~ ~ 0.008 2200 310

4-chloro-3-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2,4-dichlorophenol mg/kg 87.5 ~ ~ 0.005 2100 180

2,4-dimethylphenol mg/kg 0.01 ~ ~ ~ 14000 1200

2,4-dinitrophenol mg/kg 0.0609 20 ~ ~ 1400 120

4,6-dinitro-2-methylphenol mg/kg ~ ~ ~ ~ 68 6

3- and 4-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2-nitrophenol mg/kg ~ ~ ~ ~ ~ ~

4-nitrophenol mg/kg 5.12 ~ ~ ~ ~ ~

phenol mg/kg 120 ~ 0.665 2.6 210000 18000

2,4,5-trichlorophenol mg/kg 4 9 ~ 0.003 68000 6100

2,4,6-trichlorophenol mg/kg 4 ~ ~ 0.006 74 19

Acenaphthene mg/kg 20 ~ 0.016 0.5 37000 3400

Acenaphthylene mg/kg 682 ~ 0.044 0.64 300000 ~

Anthracene mg/kg 1480 ~ 0.085 1.1 30000 17000

benzo[a]anthracene mg/kg 5.21 ~ 0.261 1.6 17 5

benzo[a]pyrene mg/kg 1.52 ~ 0.43 1.6 2 0.5

benzo[b]fluoranthene mg/kg 59.8 ~ ~ 1.8 17 5

benzo[g,h,i]perylene mg/kg 119 ~ 0.17 ~ 30000 380000

benzo[k]fluoranthene mg/kg 148 ~ 0.24 ~ 170 45

2-chloronaphthalene mg/kg 0.0122 ~ ~ ~ ~ ~

4-bromophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

butyl benzyl phthalate mg/kg 0.239 ~ ~ 0.063 14000 1200

4-chloroaniline mg/kg ~ ~ ~ ~ ~ ~

Carbazole mg/kg ~ ~ ~ ~ 96 24

Chrysene mg/kg 4.73 ~ 0.384 2.8 1700 450

bis(2-chloroethoxy) methane mg/kg ~ ~ ~ ~ ~ ~

bis(2-chloroethyl) ether mg/kg 23.7 ~ ~ ~ 2 0.4

Bis(2-chloro-1-methylethyl) ether mg/kg 19.9 ~ ~ ~ 67 23

4-chlorophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

1,4-dichlorobenzene mg/kg 0.546 ~ ~ ~ 13 5

2,4-dinitrotoluene mg/kg 1.28 ~ ~ ~ 3 0.7

2,6-dinitrotoluene mg/kg ~ ~ ~ ~ 3 0.7

3,3-dichlorobenzidine mg/kg 0.646 ~ ~ ~ 4 1

dibenz[a,h]anthracene mg/kg 18.4 ~ 0.063 0.26 2 0.5

Dibenzofuran mg/kg ~ ~ ~ ~ ~ ~

di-n-butyl phthalate mg/kg 0.15 ~ ~ 0.058 68000 6100

di-n-octyl phthalate mg/kg ~ ~ ~ ~ 27000 2400

diethyl phthalate mg/kg 24.8 ~ ~ 0.006 550000 49000

dimethyl phthalate mg/kg ~ ~ ~ ~ ~ ~

bis(2-ethylhexyl) phthalate mg/kg 0.925 ~ 0.18216 2.64651 140 35

Fluoranthene mg/kg 122 ~ 0.6 5.1 24000 2300

Fluorene mg/kg 122 ~ 0.019 0.54 24000 2300

hexachlorobenzene mg/kg 0.199 ~ 0.02 ~ 1 0.3

hexachlorobutadiene mg/kg 0.0398 ~ ~ 0.0013 25 6

hexachlorocyclopentadiene mg/kg 0.755 ~ ~ ~ 110 45

hexachloroethane mg/kg 0.596 ~ ~ 0.073 48 12

indeno[1,2,3-c,d]pyrene mg/kg 109 ~ 0.2 ~ 17 5

isophorone mg/kg 139 ~ ~ ~ 2000 510

2-Methylnaphthalene mg/kg 3.24 ~ 0.07 0.67 2400 230

2-nitroaniline mg/kg ~ ~ ~ ~ 23000 39

3-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

4-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

Naphthalene (extractable) mg/kg 0.0994 ~ 0.16 2.1 17 6

nitrobenzene mg/kg 1.31 ~ ~ ~ 14 5

n-nitrosodi-n-propylamine mg/kg ~ ~ ~ ~ 0.3 0.2

n-nitrosodiphenylamine mg/kg 0.545 ~ ~ ~ 390 99

Pentachlorophenol mg/kg 0.119 31 ~ 0.017 3 0.9

Phenanthrene mg/kg 45.7 ~ 0.24 1.5 300000 ~

Pyrene mg/kg 78.5 ~ ~ 0.13 18000 1700

2-Methylphenol mg/kg ~ ~ ~ ~ 3400 310

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,2,4-Trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,1'-Biphenyl mg/kg 60 ~ ~ ~ 240 61

1,2,4,5-Tetrachlorobenzene mg/kg 2.02 ~ ~ ~ ~ ~

1,4-Dioxane mg/kg ~ ~ ~ ~ ~ ~

2,3,4,6-Tetrachlorophenol mg/kg ~ ~ ~ ~ ~ ~

4-Methylphenol mg/kg ~ ~ ~ ~ 340 31

Acetophenone mg/kg ~ ~ ~ ~ 5 2

Atrazine mg/kg ~ ~ ~ ~ 2400 210

Benzaldehyde mg/kg ~ ~ ~ ~ 68000 6100

Caprolactam mg/kg ~ ~ ~ ~ 340000 31000

Total SVOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total SVOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJDEP 

NRDCSRS

NJDEP RDCSRS

Date

End Depth

Start Depth

NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

Grid Cell (Figures 1A through 1E)

SB-14 SB-15 SB-6

2015-10-08 2015-10-08 2015-09-25 2015-09-18 2015-10-09 2015-10-09 2015-10-05 2015-10-05 2015-10-05 2008-09-15 2015-11-18 2015-11-18 2015-10-07 2015-10-07 2015-09-25 2015-11-19 2015-11-19

1 13 2.5 3.5 11 12.5 1 2.5 19 0 1.5 9.5 20.5 4 4.5 5.5 10.5

1.5 13.5 3 4 11.5 13 1.5 3 19.5 0.5 2 10 21 4.5 5 6 11

B3 C4 B3

Y N Y Y Y N Y N N Y N N Y N Y Y N

<1.1 <0.033 <0.27 <0.097 <1.4 <0.030 <0.48 <0.43 <0.025 <0.030 <0.045 <0.033 <0.027 <0.38 <0.56 <0.33 <0.29

<1.4 <0.040 <0.33 <0.12 <1.7 <0.037 <0.59 <0.53 <0.031 <0.044 <0.055 <0.040 <0.034 <0.47 <0.69 <0.40 <0.36

<1.2 <0.035 <0.29 <0.10 <1.5 <0.033 <0.52 <0.47 <0.028 <0.037 <0.049 <0.036 <0.030 <0.41 <0.61 <0.36 <0.32

<2.8 <0.081 <0.67 <0.24 <3.4 <0.075 <1.2 <1.1 <0.063 <0.044 <0.11 <0.082 <0.068 <0.94 <1.4 <0.81 <0.73

<6.7 <0.19 <1.6 <0.57 <8.2 <0.18 <2.9 <2.6 <0.15 <0.39 <0.27 <0.20 <0.16 <2.3 <3.3 <2.0 <1.8

<2.9 <0.084 <0.70 <0.25 <3.5 <0.077 <1.2 <1.1 <0.066 <0.038 <0.12 <0.085 <0.071 <0.98 <1.4 <0.85 <0.76

<1.5 <0.042 <0.35 <0.13 9.00 0.0477 J 6.66 <0.56 <0.033 <0.048 <0.058 <0.043 <0.036 <0.49 <0.73 <0.43 <0.38

<1.4 <0.041 <0.34 <0.12 <1.7 <0.038 <0.60 <0.54 <0.032 <0.038 <0.056 <0.041 <0.034 <0.47 <0.70 <0.41 <0.37

<2.6 <0.075 <0.62 <0.22 <3.2 <0.069 <1.1 <0.99 <0.059 <0.046 <0.10 <0.076 <0.063 <0.88 <1.3 <0.76 <0.68

<1.2 <0.033 <0.28 <0.098 <1.4 <0.031 <0.49 <0.44 <0.026 <0.027 <0.046 <0.033 <0.028 <0.39 <0.57 <0.33 <0.30

<1.4 <0.040 <0.33 <0.12 <1.7 <0.037 <0.59 <0.53 <0.031 <0.039 <0.055 <0.040 <0.034 <0.46 <0.69 <0.40 <0.36

<1.2 <0.036 <0.30 <0.11 <1.5 <0.033 <0.53 <0.47 <0.028 <0.048 <0.049 <0.036 <0.030 <0.41 <0.61 <0.36 <0.32

3.16 0.0642 <0.35 <0.12 18.9 0.0780 10.2 21.8 <0.033 0.130 <0.058 0.144 0.0351 J 7.30 <0.72 7.34 <0.38

<0.16 <0.0047 <0.039 <0.014 <0.20 <0.0043 <0.069 <0.061 <0.0036 0.0812 <0.0064 <0.0047 <0.0039 <0.054 <0.080 <0.047 <0.042

9.82 0.177 <0.032 <0.011 70.0 0.237 9.43 29.6 <0.0030 0.160 <0.0053 <0.0038 0.0739 16.2 <0.066 22.4 <0.035

7.42 0.0999 <0.071 <0.025 41.7 0.123 30.4 304 0.0278 J 0.202 <0.012 <0.0086 0.322 91.3 <0.15 187 0.212 J

5.79 0.0636 <0.078 <0.028 27.8 0.0738 22.7 168 0.0154 J 0.206 <0.013 <0.0095 0.179 44.2 <0.16 116 <0.085

4.01 0.0449 <0.076 <0.027 11.6 0.0513 14.8 110 <0.0071 0.235 <0.013 <0.0092 0.133 35.0 <0.16 61.9 <0.083

6.07 0.0774 <0.11 <0.039 25.1 0.0645 15.6 53.9 <0.010 0.216 <0.018 <0.013 0.0944 17.6 <0.23 26.6 <0.12

<0.34 <0.0099 <0.082 <0.029 <0.42 <0.0091 3.14 23.9 <0.0077 0.0769 <0.014 <0.010 0.0334 J 4.39 <0.17 5.48 <0.089

<0.22 <0.0063 <0.053 <0.019 <0.27 <0.0058 <0.094 <0.084 <0.0049 <0.016 <0.0087 <0.0064 <0.0053 <0.074 <0.11 <0.064 <0.057

<0.35 <0.010 <0.084 <0.030 <0.43 <0.0093 <0.15 <0.13 <0.0079 <0.020 <0.014 <0.010 <0.0085 <0.12 <0.17 <0.10 <0.091

<0.83 <0.024 <0.20 <0.071 <1.0 <0.022 <0.35 <0.32 <0.019 <0.018 <0.033 <0.024 <0.020 <0.28 <0.41 <0.24 <0.22

<0.41 <0.012 <0.097 <0.035 <0.49 <0.011 <0.17 <0.15 <0.0092 <0.015 <0.016 <0.012 <0.0099 <0.14 <0.20 <0.12 <0.11

<0.17 <0.0049 <0.041 <0.015 <0.21 <0.0045 <0.073 <0.065 <0.0038 <0.015 <0.0068 <0.0050 <0.0041 4.28 <0.085 <0.049 <0.044

16.2 0.198 <0.059 <0.021 66.6 0.243 40.3 350 0.0261 J 0.275 <0.0098 0.0189 J 0.407 108 <0.12 167 0.234 J

<0.35 <0.010 <0.083 <0.030 <0.42 <0.0092 <0.15 <0.13 <0.0078 <0.018 <0.014 <0.010 <0.0085 <0.12 <0.17 <0.10 <0.091

<0.64 <0.018 <0.15 <0.055 <0.78 <0.017 <0.27 <0.24 <0.014 <0.017 <0.026 <0.019 <0.016 <0.21 <0.32 <0.19 <0.17

<0.35 <0.010 <0.084 <0.030 <0.43 <0.0093 <0.15 <0.13 <0.0079 <0.019 <0.014 <0.010 <0.0085 <0.12 <0.17 <0.10 <0.092

<0.29 <0.0083 <0.069 <0.025 <0.35 <0.0077 <0.12 <0.11 <0.0065 <0.024 <0.011 <0.0084 <0.0070 <0.097 <0.14 <0.084 <0.075

<0.41 <0.00026 <0.0016 <0.0013 <0.060 <0.014 <0.39 <0.17 <0.00023 <0.014 <0.16 <0.00027 <0.00019 0.152 <0.0028 <0.057 <0.00024

<0.29 <0.0083 <0.069 <0.025 <0.35 <0.0077 <0.12 <0.11 <0.0065 <0.020 <0.011 <0.0084 <0.0070 <0.097 <0.14 <0.084 <0.075

<0.40 <0.011 <0.095 <0.034 <0.48 <0.011 <0.17 <0.15 <0.0089 <0.016 <0.016 <0.012 <0.0096 <0.13 <0.20 <0.11 <0.10

<1.0 <0.029 <0.24 <0.086 <1.2 <0.027 <0.43 <0.38 <0.023 <0.062 <0.040 <0.029 <0.024 <0.34 <0.50 <0.29 <0.26

1.15 J 0.0211 J <0.13 <0.047 4.45 0.0194 J 10.5 62.7 <0.012 0.0683 <0.022 <0.016 0.0864 19.1 <0.27 27.0 <0.14

<0.21 0.115 <0.051 <0.018 <0.26 0.164 <0.091 <0.081 <0.0048 0.0705 J <0.0085 <0.0062 <0.0052 <0.072 <0.11 9.83 <0.056

<0.18 <0.0052 <0.043 <0.015 <0.22 <0.0048 <0.077 <0.069 <0.0041 <0.022 <0.0072 <0.0053 <0.0044 <0.061 <0.090 <0.053 <0.047

<0.21 <0.0060 <0.050 <0.018 <0.25 <0.0055 <0.088 <0.079 <0.0047 <0.016 <0.0083 <0.0060 <0.0050 <0.069 <0.10 <0.060 <0.054

<0.20 <0.0056 <0.047 <0.017 <0.24 <0.0052 <0.083 <0.074 <0.0044 <0.016 <0.0078 <0.0057 <0.0047 <0.065 <0.097 <0.057 <0.051

<0.22 <0.0063 <0.053 <0.019 <0.27 <0.0058 <0.094 <0.084 <0.0049 <0.017 <0.0087 <0.0064 <0.0053 <0.074 <0.11 <0.064 <0.057

<0.54 <0.015 <0.13 <0.046 <0.65 <0.014 <0.23 <0.20 <0.012 0.170 <0.021 <0.016 <0.013 <0.18 <0.27 <0.16 <0.14

4.66 0.0717 <0.045 <0.016 24.1 0.0896 7.52 25.5 <0.0042 0.503 <0.0075 0.0353 J 0.0527 14.8 <0.093 13.1 <0.049

8.78 0.191 <0.044 <0.016 74.0 0.238 15.5 33.1 <0.0041 0.117 <0.0073 0.230 0.0789 18.5 <0.091 15.1 <0.048

<0.30 <0.0087 <0.072 <0.026 <0.37 <0.0080 <0.13 <0.12 <0.0068 <0.021 <0.012 <0.0088 <0.0073 <0.10 <0.15 <0.088 <0.079

<0.41 <0.012 <0.097 <0.035 <0.49 <0.011 <0.17 <0.15 <0.0092 <0.017 <0.016 <0.012 <0.0099 <0.14 <0.20 <0.12 <0.11

<2.4 <0.070 <0.58 <0.21 <3.0 <0.065 <1.0 <0.93 <0.055 <0.034 <0.097 <0.071 <0.059 <0.82 <1.2 <0.71 <0.64

<0.50 <0.014 <0.12 <0.043 <0.61 <0.013 <0.21 <0.19 <0.011 <0.023 <0.020 <0.014 <0.012 <0.17 <0.25 <0.14 <0.13

2.92 0.0328 J <0.19 <0.068 8.63 0.0343 J 10.2 45.6 <0.018 0.126 <0.032 <0.023 0.0677 12.7 <0.39 20.9 <0.21

<0.29 <0.0083 <0.069 <0.025 <0.35 <0.0076 <0.12 <0.11 <0.0065 <0.032 <0.011 <0.0083 <0.0070 <0.096 <0.14 <0.083 <0.075

61.0 1.52 <0.069 <0.025 813 2.64 203 278 <0.0065 0.0925 <0.011 1.76 0.678 218 <0.14 187 0.228 J

<0.35 <0.010 <0.083 <0.030 <0.42 <0.0092 <0.15 <0.13 <0.0078 <0.026 <0.014 <0.010 <0.0085 <0.12 <0.17 <0.10 <0.091

<0.44 <0.013 <0.10 <0.037 <0.53 <0.012 <0.19 <0.17 <0.0098 <0.015 <0.017 <0.013 <0.011 <0.15 <0.22 <0.13 <0.11

<0.51 <0.015 <0.12 <0.044 <0.62 <0.014 <0.22 <0.19 <0.012 <0.023 <0.020 <0.015 <0.012 <0.17 <0.25 <0.15 <0.13

21.1 0.448 <0.059 <0.021 321 1.03 128 119 <0.0055 0.0703 <0.0098 0.247 0.249 97.5 <0.12 47.3 <0.064

<0.49 <0.014 <0.12 <0.041 <0.59 <0.013 <0.21 <0.18 <0.011 <0.016 <0.019 <0.014 <0.012 <0.16 <0.24 <0.14 <0.13

<0.46 <0.013 <0.11 <0.039 <0.55 <0.012 <0.19 <0.17 <0.010 <0.022 <0.018 <0.013 <0.011 <0.15 <0.23 <0.13 <0.12

<0.81 <0.023 <0.19 <0.069 <0.98 <0.021 <0.34 <0.31 <0.018 <0.024 <0.032 <0.023 <0.020 <0.27 <0.40 <0.23 <0.21

<3.8 <0.11 <0.90 <0.32 <4.6 <0.099 <1.6 <1.4 <0.084 <0.046 <0.15 <0.11 <0.091 <1.3 <1.9 <1.1 <0.98

38.5 0.799 <0.041 <0.015 295 1.00 42.8 173 0.0157 J 0.330 <0.0068 0.493 0.278 74.9 <0.085 78.8 <0.044

31.3 0.414 <0.046 <0.016 148 0.422 23.7 115 <0.0043 0.556 <0.0076 0.170 0.201 49.3 <0.095 38.9 <0.050

<2.2 <0.064 <0.53 <0.19 <2.7 <0.059 <0.95 <0.85 <0.050 <0.039 <0.089 <0.065 <0.054 <0.75 <1.1 <0.65 <0.58

<0.22 <0.00014 <0.00086 <0.00072 <0.033 <0.0077 <0.21 <0.095 <0.00012 <0.019 <0.088 <0.00015 <0.00010 0.205 <0.0015 <0.031 <0.00013

<0.28 <0.00018 <0.0011 <0.00093 <0.042 <0.010 <0.27 <0.12 <0.00016 <0.015 <0.11 <0.00019 <0.00013 <0.024 <0.0020 <0.040 <0.00017

<0.31 <0.00020 <0.0012 <0.0010 <0.045 <0.011 <0.29 <0.13 <0.00017 <0.019 <0.12 <0.00020 <0.00015 <0.025 <0.0021 <0.043 <0.00018

6.23 0.152 <0.068 <0.024 86.3 0.339 12.9 23.1 <0.0064 NA <0.011 <0.0083 0.0767 13.7 <0.14 17.6 <0.074

<0.37 <0.011 <0.088 <0.031 <0.45 <0.0098 <0.16 <0.14 <0.0083 NA <0.015 <0.011 <0.0089 <0.12 <0.18 <0.11 <0.096

<1.0 <0.030 <0.25 <0.089 <1.3 <0.028 <0.44 <0.40 <0.023 NA <0.041 <0.030 <0.025 <0.35 <0.52 <0.30 <0.27

<1.4 <0.042 <0.35 <0.12 <1.8 <0.038 <0.62 <0.55 <0.033 NA <0.058 <0.042 <0.035 <0.48 <0.72 <0.42 <0.38

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.26 <0.0075 <0.062 <0.022 <0.32 <0.0069 <0.11 <0.099 <0.0059 NA <0.010 <0.0076 <0.0063 <0.088 <0.13 <0.076 <0.068

<0.63 <0.018 <0.15 <0.054 <0.77 <0.017 <0.27 <0.24 <0.014 NA <0.025 <0.018 <0.015 <0.21 <0.31 <0.18 <0.16

<0.39 <0.011 <0.092 <0.033 <0.47 <0.010 <0.16 <0.15 <0.0086 NA <0.015 <0.011 <0.0093 <0.13 <0.19 <0.11 <0.10

<0.99 <0.028 <0.24 <0.084 <1.2 <0.026 <0.42 <0.37 <0.022 NA <0.039 <0.029 <0.024 <0.33 <0.49 <0.29 <0.26

914 J 22.87 J 0 0 1591 J 28.7 J 804 J 291 J 0 NA 0 37.92 J 23.21 J 690 J 0 213 J 0

981 J 15.49 J 0 1.49 J 1152 J 13.09 J 509 J 747 J 0 29.35 J 0 9.69 J 12.99 J 377 J 0 328 J 3.5 J

SB-13 SB-16 SB-3 SB-4 SB-5 SB-7

B1B2B3 B1 B2 B1
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TABLE 1B

SOIL ANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

2-chlorophenol mg/kg 0.243 ~ ~ 0.008 2200 310

4-chloro-3-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2,4-dichlorophenol mg/kg 87.5 ~ ~ 0.005 2100 180

2,4-dimethylphenol mg/kg 0.01 ~ ~ ~ 14000 1200

2,4-dinitrophenol mg/kg 0.0609 20 ~ ~ 1400 120

4,6-dinitro-2-methylphenol mg/kg ~ ~ ~ ~ 68 6

3- and 4-methylphenol mg/kg ~ ~ ~ ~ ~ ~

2-nitrophenol mg/kg ~ ~ ~ ~ ~ ~

4-nitrophenol mg/kg 5.12 ~ ~ ~ ~ ~

phenol mg/kg 120 ~ 0.665 2.6 210000 18000

2,4,5-trichlorophenol mg/kg 4 9 ~ 0.003 68000 6100

2,4,6-trichlorophenol mg/kg 4 ~ ~ 0.006 74 19

Acenaphthene mg/kg 20 ~ 0.016 0.5 37000 3400

Acenaphthylene mg/kg 682 ~ 0.044 0.64 300000 ~

Anthracene mg/kg 1480 ~ 0.085 1.1 30000 17000

benzo[a]anthracene mg/kg 5.21 ~ 0.261 1.6 17 5

benzo[a]pyrene mg/kg 1.52 ~ 0.43 1.6 2 0.5

benzo[b]fluoranthene mg/kg 59.8 ~ ~ 1.8 17 5

benzo[g,h,i]perylene mg/kg 119 ~ 0.17 ~ 30000 380000

benzo[k]fluoranthene mg/kg 148 ~ 0.24 ~ 170 45

2-chloronaphthalene mg/kg 0.0122 ~ ~ ~ ~ ~

4-bromophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

butyl benzyl phthalate mg/kg 0.239 ~ ~ 0.063 14000 1200

4-chloroaniline mg/kg ~ ~ ~ ~ ~ ~

Carbazole mg/kg ~ ~ ~ ~ 96 24

Chrysene mg/kg 4.73 ~ 0.384 2.8 1700 450

bis(2-chloroethoxy) methane mg/kg ~ ~ ~ ~ ~ ~

bis(2-chloroethyl) ether mg/kg 23.7 ~ ~ ~ 2 0.4

Bis(2-chloro-1-methylethyl) ether mg/kg 19.9 ~ ~ ~ 67 23

4-chlorophenyl phenyl ether mg/kg ~ ~ ~ ~ ~ ~

1,4-dichlorobenzene mg/kg 0.546 ~ ~ ~ 13 5

2,4-dinitrotoluene mg/kg 1.28 ~ ~ ~ 3 0.7

2,6-dinitrotoluene mg/kg ~ ~ ~ ~ 3 0.7

3,3-dichlorobenzidine mg/kg 0.646 ~ ~ ~ 4 1

dibenz[a,h]anthracene mg/kg 18.4 ~ 0.063 0.26 2 0.5

Dibenzofuran mg/kg ~ ~ ~ ~ ~ ~

di-n-butyl phthalate mg/kg 0.15 ~ ~ 0.058 68000 6100

di-n-octyl phthalate mg/kg ~ ~ ~ ~ 27000 2400

diethyl phthalate mg/kg 24.8 ~ ~ 0.006 550000 49000

dimethyl phthalate mg/kg ~ ~ ~ ~ ~ ~

bis(2-ethylhexyl) phthalate mg/kg 0.925 ~ 0.18216 2.64651 140 35

Fluoranthene mg/kg 122 ~ 0.6 5.1 24000 2300

Fluorene mg/kg 122 ~ 0.019 0.54 24000 2300

hexachlorobenzene mg/kg 0.199 ~ 0.02 ~ 1 0.3

hexachlorobutadiene mg/kg 0.0398 ~ ~ 0.0013 25 6

hexachlorocyclopentadiene mg/kg 0.755 ~ ~ ~ 110 45

hexachloroethane mg/kg 0.596 ~ ~ 0.073 48 12

indeno[1,2,3-c,d]pyrene mg/kg 109 ~ 0.2 ~ 17 5

isophorone mg/kg 139 ~ ~ ~ 2000 510

2-Methylnaphthalene mg/kg 3.24 ~ 0.07 0.67 2400 230

2-nitroaniline mg/kg ~ ~ ~ ~ 23000 39

3-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

4-nitroaniline mg/kg ~ ~ ~ ~ ~ ~

Naphthalene (extractable) mg/kg 0.0994 ~ 0.16 2.1 17 6

nitrobenzene mg/kg 1.31 ~ ~ ~ 14 5

n-nitrosodi-n-propylamine mg/kg ~ ~ ~ ~ 0.3 0.2

n-nitrosodiphenylamine mg/kg 0.545 ~ ~ ~ 390 99

Pentachlorophenol mg/kg 0.119 31 ~ 0.017 3 0.9

Phenanthrene mg/kg 45.7 ~ 0.24 1.5 300000 ~

Pyrene mg/kg 78.5 ~ ~ 0.13 18000 1700

2-Methylphenol mg/kg ~ ~ ~ ~ 3400 310

1,2-Dichlorobenzene mg/kg 2.96 ~ ~ ~ 59000 5300

1,3-Dichlorobenzene mg/kg 37.7 ~ ~ ~ 59000 5300

1,2,4-Trichlorobenzene mg/kg 20 ~ ~ ~ 820 73

1,1'-Biphenyl mg/kg 60 ~ ~ ~ 240 61

1,2,4,5-Tetrachlorobenzene mg/kg 2.02 ~ ~ ~ ~ ~

1,4-Dioxane mg/kg ~ ~ ~ ~ ~ ~

2,3,4,6-Tetrachlorophenol mg/kg ~ ~ ~ ~ ~ ~

4-Methylphenol mg/kg ~ ~ ~ ~ 340 31

Acetophenone mg/kg ~ ~ ~ ~ 5 2

Atrazine mg/kg ~ ~ ~ ~ 2400 210

Benzaldehyde mg/kg ~ ~ ~ ~ 68000 6100

Caprolactam mg/kg ~ ~ ~ ~ 340000 31000

Total SVOC Alkanes mg/kg ~ ~ ~ ~ ~ ~

Total SVOC TICs mg/kg ~ ~ ~ ~ ~ ~

Location ID NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJDEP 

NRDCSRS

NJDEP RDCSRS

Date

End Depth

Start Depth

NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

Grid Cell (Figures 1A through 1E)

2015-11-19 2015-11-19 2015-11-18 2015-11-18

6 10.5 1.5 12.5

6.5 11 2 13

Y N Y N

<0.11 <0.060 <0.036 <0.032 Notes:

<0.14 <0.073 <0.045 <0.039 ~ No standard exists for this compound in this classification.

<0.12 <0.065 <0.039 <0.035 mg/kg Milligrams per kilogram

<0.29 <0.15 <0.090 <0.080 <5.0 Not detected at or above the method detection limit, method detection limit included.

<0.68 <0.36 <0.22 <0.19 J Indicates an estimated value

<0.30 <0.15 <0.094 <0.083 N Presumptive evidence of a compound

<0.15 <0.078 <0.047 <0.042 D Concentration is based on a diluted sample analysis

<0.14 <0.075 <0.045 <0.040 NA Not analyzed

<0.26 <0.14 <0.084 <0.074 NJDEP New Jersey Department of Environmental Protection

<0.12 <0.061 <0.037 <0.033 ESC NJDEP Ecological Screening Criteria

<0.14 <0.073 <0.044 <0.039 NJDEP ECOLOGICAL LSSL NJDEP Lower Ecological Soil Screening Level (March 2009)

<0.13 <0.065 <0.040 <0.035 NJDEP ECOLOGICAL USSL NJDEP Upper Ecological Soil Screening Level (March 2009)

0.555 0.101 <0.046 <0.041 ER-L NJDEP Saline Estuary Sediment Criteria (Effects Range – Low) (March 2009)

<0.016 <0.0085 <0.0052 <0.0046 ER-M NJDEP Saline Estuary Sediment Criteria (Effects Range – Medium) (March 2009)

<0.013 0.251 <0.0042 <0.0038 NJDEP RDCSRS NJDEP Residential Direct Contact Soil Remediation Standards (September 2017)

<0.030 1.54 <0.0095 <0.0084 NJDEP NRDCSRS NJDEP Non-Residential Direct Contact Soil Remediation Standards (September 2017)

<0.033 0.972 <0.010 <0.0093
Italics Concentration exceeds the NJDEP RDCSRS

<0.032 0.574 <0.010 <0.0090 Bold Concentration exceeds the NRDCSRS

<0.047 0.361 <0.015 <0.013 Gray highlight Concentration exceeds NJDEP Ecological Soil Screening Levels

<0.035 0.122 <0.011 <0.0097 Yellow highlight Concentration exceeds NJDEP Saline Estuary Sediment Criteria

<0.022 <0.012 <0.0070 0.0215 J If more than one applicable SRS or ESC is exceeded, the highlighting shown is for the standard/criteria with the highest value. 

<0.036 <0.019 <0.011 <0.0099 ESCs do not apply to soil borings SB-3, ASB-85, ASB-859 and GMW-690.

<0.084 <0.044 <0.027 <0.024

<0.041 <0.022 <0.013 <0.012

<0.017 0.0685 J <0.0055 <0.0048

0.0957 J 1.56 0.0369 J <0.0070

<0.035 <0.018 <0.011 <0.0099

<0.065 <0.034 <0.021 <0.018

<0.036 <0.019 <0.011 <0.010

<0.029 <0.015 <0.0093 <0.0082

<0.13 <0.00029 <0.31 <0.00025

<0.029 <0.015 <0.0093 <0.0082

<0.040 <0.021 <0.013 <0.011

<0.10 <0.053 <0.032 <0.029

<0.056 0.324 <0.018 <0.016

<0.022 <0.011 <0.0068 <0.0061

<0.018 <0.0096 <0.0058 <0.0051

<0.021 <0.011 <0.0066 <0.0059

<0.020 <0.010 <0.0063 <0.0055

<0.022 <0.012 <0.0070 <0.0062

<0.054 <0.028 <0.017 <0.015

<0.019 0.156 <0.0060 <0.0053

0.898 0.194 <0.0059 <0.0052

<0.031 <0.016 <0.0097 <0.0086

<0.041 <0.022 <0.013 <0.012

<0.25 <0.13 <0.078 <0.069

<0.050 <0.026 <0.016 <0.014

<0.081 0.278 <0.025 <0.023

<0.029 <0.015 <0.0092 <0.0082

8.45 1.52 3.99 0.109

<0.035 <0.018 <0.011 <0.0099

<0.044 <0.023 <0.014 <0.012

<0.052 <0.027 <0.016 <0.015

0.950 0.429 <0.0079 0.0472

<0.049 <0.026 <0.016 <0.014

<0.046 <0.024 <0.015 <0.013

<0.082 <0.043 <0.026 <0.023

<0.38 <0.20 <0.12 <0.11

1.80 0.727 1.80 0.0589

0.649 0.548 0.340 0.0193 J

<0.23 <0.12 <0.071 <0.063

<0.069 <0.00016 <0.17 <0.00014

<0.089 <0.00020 <0.21 <0.00018

<0.096 <0.00022 <0.23 <0.00019

<0.029 <0.015 <0.0091 0.0681 J

<0.037 <0.019 <0.012 <0.010

<0.11 <0.055 <0.033 <0.030

<0.15 <0.076 <0.046 <0.041

NA NA NA NA

<0.026 <0.014 <0.0084 <0.0074

<0.064 <0.033 <0.020 <0.018

<0.039 <0.020 <0.012 <0.011

<0.10 <0.052 <0.032 <0.028

145.7 J 40.9 J 238.8 J 23.48 J

31 J 34.5 J 26.1 J 2.2 J

SB-8 SB-9

B1 B2
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TABLE 1C

SOIL ANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018AGRO-1 AGRO-10 AGRO-11 AGRO-12 AGRO-2 AGRO-3 AGRO-4 AGRO-5 AGRO-6 AGRO-7 AGRO-8 AGRO-9

2016-11-02 2016-11-07 2016-11-09 2016-11-09 2016-11-02 2016-11-02 2016-11-03 2016-11-02 2016-11-03 2016-11-03 2016-11-07 2016-11-07

0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1

B3 D3 C3 C3 C2 C2 C2 C1 C2 C2 D3 D3

Chemical Units Y Y Y Y Y Y Y Y Y Y Y Y

Aluminum mg/kg 50 ~ ~ 9.3 ~ 78000 9920 8590 27200 15900 15100 9710 16900 7820 12400 6710 11300 11000

Antimony mg/kg 0.27 78 8.2 70 450 31 <3.1 <2.5 <4.6 <3.6 <3.0 <3.4 3.4 <3.4 3.1 3.1 <3.4 4.7

Arsenic mg/kg 9.9 46 ~ 48 19 19 44.1 19.3 31.6 32.4 63.0 80.7 158 66.4 64.8 96.2 19.1 56.7

Barium mg/kg 283 2000 ~ ~ 59000 16000 1050 301 850 935 2290 2170 1580 669 1330 1510 376 423

Beryllium mg/kg 10 40 1.2 9.6 140 16 0.67 0.56 1.1 0.89 0.67 0.52 0.98 0.41 0.67 0.44 0.95 0.71

Cadmium mg/kg 0.36 140 ~ ~ 78 78 2.2 <0.63 7.5 2.3 4.9 6.5 8.9 1.4 4.1 7.1 0.93 5.3

Calcium mg/kg ~ ~ 81 370 ~ ~ 8200 1570 9770 4350 17300 6200 22100 2680 3600 3850 2660 3030

Chromium mg/kg 0.4 1 ~ 10 ~ ~ 105 33.9 178 133 189 184 238 85.0 143 257 62.3 108

Cobalt mg/kg 0.14 230 34 270 590 1600 <7.8 6.4 16.6 11.8 15.0 10.6 13.6 <8.6 7.8 5.6 11.2 9.4

Copper mg/kg 5.4 100 ~ ~ 45000 3100 353 81.7 569 407 1050 1180 1250 410 518 663 307 537

Iron mg/kg ~ ~ 47 218 ~ ~ 22800 24500 29300 32300 26600 29200 37700 14100 23300 15000 24900 25300

Lead mg/kg 0.0537 1700 ~ ~ 800 400 5400 660 1680 1730 15100 40000 26400 11100 10500 8130 2800 11200

Magnesium mg/kg ~ ~ ~ 260 ~ ~ 5240 4290 8590 8400 10200 8930 9800 4080 5970 3350 6470 6240

Manganese mg/kg 220 4300 0.15 0.71 5900 11000 149 143 251 227 304 198 320 86.3 143 109 225 231

Mercury mg/kg 0.1 0.3 21 52 65 23 12.4 1.4 6.6 7.2 62.9 43.8 46.3 9.6 21.1 13.7 4.6 7.0

Nickel mg/kg 13.6 280 ~ ~ 23000 1600 62.2 18.5 84.9 61.1 166 156 116 33.0 52.9 49.9 41.5 48.6

Potassium mg/kg ~ ~ ~ 1 ~ ~ 2050 2140 3830 3120 2250 2050 3220 1830 2470 1350 2920 2650

Selenium mg/kg 0.0276 4.1 1 3.7 5700 390 <3.1 2.9 5.9 4.4 5.8 7.6 10.3 8.5 7.6 24.5 <3.4 10.7

Silver mg/kg 1.04 560 ~ ~ 5700 390 1.3 1.1 3.0 1.4 2.7 8.9 10.9 1.3 3.9 14.4 2.3 3.9

Sodium mg/kg ~ ~ ~ ~ ~ ~ 8270 5310 13900 11000 11800 14100 11800 7070 8900 4800 7360 9450

Thallium mg/kg 1 ~ ~ 57 ~ ~ <1.6 <1.3 <2.3 <1.8 <3.0 <86 <40 <1.7 <20 <10 <1.7 <1.6

Vanadium mg/kg 2 280 150 410 1100 78 129 33.8 200 140 260 349 238 48.2 114 63.2 78.1 46.7

Zinc mg/kg 6.62 160 ~ ~ 110000 23000 582 91.8 913 610 1310 894 1080 360 679 578 454 1060

Molybdenum mg/kg 2 ~ ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA

Palladium mg/kg ~ ~ ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA

Cyanide mg/kg 1.33 ~ ~ ~ 680 47 NA NA NA NA NA NA NA NA NA NA NA NA

Location ID NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

NJDEP 

NRDCSRS

NJDEP 

RDCSRSDate

End Depth

NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

Start Depth

Grid Cell (Figures 1A through 

1E)
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TABLE 1C

SOIL ANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

Aluminum mg/kg 50 ~ ~ 9.3 ~ 78000

Antimony mg/kg 0.27 78 8.2 70 450 31

Arsenic mg/kg 9.9 46 ~ 48 19 19

Barium mg/kg 283 2000 ~ ~ 59000 16000

Beryllium mg/kg 10 40 1.2 9.6 140 16

Cadmium mg/kg 0.36 140 ~ ~ 78 78

Calcium mg/kg ~ ~ 81 370 ~ ~

Chromium mg/kg 0.4 1 ~ 10 ~ ~

Cobalt mg/kg 0.14 230 34 270 590 1600

Copper mg/kg 5.4 100 ~ ~ 45000 3100

Iron mg/kg ~ ~ 47 218 ~ ~

Lead mg/kg 0.0537 1700 ~ ~ 800 400

Magnesium mg/kg ~ ~ ~ 260 ~ ~

Manganese mg/kg 220 4300 0.15 0.71 5900 11000

Mercury mg/kg 0.1 0.3 21 52 65 23

Nickel mg/kg 13.6 280 ~ ~ 23000 1600

Potassium mg/kg ~ ~ ~ 1 ~ ~

Selenium mg/kg 0.0276 4.1 1 3.7 5700 390

Silver mg/kg 1.04 560 ~ ~ 5700 390

Sodium mg/kg ~ ~ ~ ~ ~ ~

Thallium mg/kg 1 ~ ~ 57 ~ ~

Vanadium mg/kg 2 280 150 410 1100 78

Zinc mg/kg 6.62 160 ~ ~ 110000 23000

Molybdenum mg/kg 2 ~ ~ ~ ~ ~

Palladium mg/kg ~ ~ ~ ~ ~ ~

Cyanide mg/kg 1.33 ~ ~ ~ 680 47

Location ID NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

NJDEP 

NRDCSRS

NJDEP 

RDCSRSDate

End Depth

NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

Start Depth

Grid Cell (Figures 1A through 

1E)

2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20 2018-09-20

0 2 6 8 10 0 2 4 13 0 14 0 2 11

2 4 8 10 11 2 4 5 14 2 14.5 0.5 2.5 13

Y N N N N Y N N N Y N Y N N

12600 18200 26900 38700 26300 29900 10700 10800 22500 24700 16500 16800 18000 19700

<24.8 <8.35 <10.7 <8.21 <8.27 <6.59 <8.98 <9.22 <9.42 <3.12 <1.85 <3.61 <6.90 <7.94

74.5 32.6 66.6 6.85 8.72 50.4 7.01 5.08 2.78 31.2 2.74 16.5 12.1 3.81

320 684 628 101 66.6 1030 99.3 37.1 588 1030 352 370 168 331

0.999 0.880 J 1.72 1.13 0.769 1.59 0.487 J 0.488 J 0.861 0.860 0.757 0.766 0.770 J 0.522

0.436 J 2.11 11.4 <0.243 <0.0490 5.62 0.305 J <0.273 <0.0559 1.40 <0.0549 1.01 0.580 J <0.0471

2920 4250 7520 3430 423 4150 4510 4820 669 5210 965 2870 3640 586

99.1 59.2 121 38.7 33.4 196 22.3 16.9 28.2 183 21.0 86.1 34.5 21.8

14.8 8.42 40.6 15.3 12.8 15.2 3.76 J 3.85 J 6.67 9.81 5.89 8.06 6.35 6.55

313 487 588 11.1 J 13.9 J 555 87.9 11.4 J 11.1 J 664 8.46 233 92.7 8.19

67100 26000 70600 26900 32200 36800 12900 23700 14800 22100 11800 19300 15100 17000

844 584 1900 26.4 16.3 1710 82.6 22.1 12.7 917 13.2 1140 231 13.8

7060 10200 16100 9750 9030 11500 8090 8560 5760 7810 4860 7350 7260 3680

258 249 349 224 229 306 71.7 74.1 106 194 88.3 154 124 94.4

16.6 1.69 0.717 J 0.152 J <0.0403 14.8 0.528 J <0.209 <0.0404 14.4 0.0506 J 4.01 0.375 J <0.0374

51.6 45.7 113 29.9 29.2 76.1 16.6 14.1 18.2 62.0 14.9 40.3 22.8 15.6

3550 4710 8110 4350 5540 8150 3920 4140 5010 4180 2660 3930 4620 2600

<21.8 <7.36 <9.48 <7.25 <7.30 9.55 J <7.93 <8.14 <8.31 6.29 J <1.63 4.54 J <6.09 <7.01

2.55 J <1.96 4.48 J <1.93 <1.95 4.49 J <2.11  K4 <2.17  K4 <0.443  K4 5.54 <0.435  K4 1.86 J <1.62  K4 <0.374

20300 31500 52100 17800 3060 25100 40600 44700 3490 13500 4320 10600 28600 2960

<2.62 <4.42 <5.69 <4.35 <0.875 <3.49 <4.76 <4.88 <0.998 <1.65 <0.979 <1.91 <3.65 <0.841

109 61.8 93.5 60.3 46.5 137 31.0 27.0 45.0 185 30.9 71.6 42.9 39.8

270 261 1120 125 66.4 596 133 45.1 37.6 474 49.7 265 157 44.3

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ASB-1012 ASB-1013 ASB-1014 ASB-1015

B3 C3 C3 C3
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TABLE 1C

SOIL ANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

Aluminum mg/kg 50 ~ ~ 9.3 ~ 78000

Antimony mg/kg 0.27 78 8.2 70 450 31

Arsenic mg/kg 9.9 46 ~ 48 19 19

Barium mg/kg 283 2000 ~ ~ 59000 16000

Beryllium mg/kg 10 40 1.2 9.6 140 16

Cadmium mg/kg 0.36 140 ~ ~ 78 78

Calcium mg/kg ~ ~ 81 370 ~ ~

Chromium mg/kg 0.4 1 ~ 10 ~ ~

Cobalt mg/kg 0.14 230 34 270 590 1600

Copper mg/kg 5.4 100 ~ ~ 45000 3100

Iron mg/kg ~ ~ 47 218 ~ ~

Lead mg/kg 0.0537 1700 ~ ~ 800 400

Magnesium mg/kg ~ ~ ~ 260 ~ ~

Manganese mg/kg 220 4300 0.15 0.71 5900 11000

Mercury mg/kg 0.1 0.3 21 52 65 23

Nickel mg/kg 13.6 280 ~ ~ 23000 1600

Potassium mg/kg ~ ~ ~ 1 ~ ~

Selenium mg/kg 0.0276 4.1 1 3.7 5700 390

Silver mg/kg 1.04 560 ~ ~ 5700 390

Sodium mg/kg ~ ~ ~ ~ ~ ~

Thallium mg/kg 1 ~ ~ 57 ~ ~

Vanadium mg/kg 2 280 150 410 1100 78

Zinc mg/kg 6.62 160 ~ ~ 110000 23000

Molybdenum mg/kg 2 ~ ~ ~ ~ ~

Palladium mg/kg ~ ~ ~ ~ ~ ~

Cyanide mg/kg 1.33 ~ ~ ~ 680 47

Location ID NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

NJDEP 

NRDCSRS

NJDEP 

RDCSRSDate

End Depth

NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

Start Depth

Grid Cell (Figures 1A through 

1E)

ASB-208 ASB-217 ASB-218 ASB-412 ASB-413 ASB-414 ASB-85

2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 2018-09-21 1999-04-19 1999-04-19 1999-04-19 2003-12-23 2003-12-23 2003-12-23 1993-11-09

0 2 4 6 8 10 12 0 0 0 0 0 0 4

2 4 6 8 10 12 13 2 2 2 0.5 0.5 0.5 6

B2 C1 D3 D2 D3 D2 B1

Y N N N N N N Y Y Y Y Y Y Y

18900 34500 25200 26100 22000 23400 15800 NA NA NA NA NA NA 1930.00 J

5.77 J <6.35 6.66 J 4.36 J 3.89 J <7.70 <1.77 3.4 BN 2.9 BN 3.8 BN NA NA NA 5.90 J

29.4 6.29 16.4 12.6 7.22 9.27 3.44 59.5 * 83.1 * 66.9 * NA NA NA 30.00

256 94.7 58.8 65.2 64.5 129 307 606 864 300 NA NA NA 142.00 J

1.08 1.34 1.39 1.28 1.03 1.34 0.708 0.42 B 0.62 B 0.47 B NA NA NA <0.10 J

2.64 0.220 J 0.225 J 0.196 J <0.110 0.304 J <0.0526 2.5 2.7 2.8 NA NA NA NA

4070 3420 3230 2660 2390 5780 516 6210 2870 2510 NA NA NA 10200.00 J

77.4 54.2 43.9 48.2 35.6 37.8 19.3 68.6 98.8 50.5 NA NA NA 33.00 J

13.0 13.7 14.0 13.2 10.4 12.9 7.22 5.3 B 5.3 B 5.5 B NA NA NA 5.40 J

246 32.0 18.9 19.4 13.9 21.0 9.32 790 470 489 NA NA NA 1090.00 J

46300 36000 59400 46900 31700 34400 15900 NA NA NA NA NA NA 40000.00 J

1140 72.4 26.6 33.5 17.9 32.5 11.9 25400 8820 12300 NA NA NA 18500.00 J

9520 11600 11300 10500 8480 12800 3390 4100 3710 3940 NA NA NA 3880.00 J

303 324 452 536 306 327 89.0 126 N 76.5 N 120 N NA NA NA 162.00 J

3.67 0.201 J <0.122 <0.0894 <0.0785 <0.182 <0.0393 13.1 3.2 2.2 NA NA NA 47.30 J

51.5 40.4 38.5 34.8 27.1 32.9 14.6 74.2 34.1 33.7 NA NA NA 34.20 J

4580 7840 5640 6040 5000 5970 2080 NA NA NA 3930 3240 3010 473.00 J

<3.27 <5.60 <4.54 <3.00 <3.28 <6.79 <1.56 NA NA NA NA NA NA 5.40 J

1.70 J <1.49 <1.21 <0.799 <0.874 <1.81 <0.417 NA NA NA NA NA NA 1.10 J

13200 19500 18200 12100 11800 32700 3460 7880 4810 4310 NA NA NA 1670.00 J

<1.96 <3.36 <2.72 <1.80 <1.97 <4.08 <0.939 1.3 B <2.9 <2.4 NA NA NA 1.70 J

95.2 68.8 61.7 61.6 51.7 58.7 28.9 86.5 * 75.5 * 23.2 * NA NA NA 38.10 J

623 114 116 110 80.2 88.9 36.0 297 379 607 NA NA NA 230.00 J

NA NA NA NA NA NA NA 6.2 3.8 6.1 NA NA NA 11.30 J

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA <0.59 N <0.73 N <0.59 N NA NA NA NA

ASB-1016

B3

 11/12/2019 10:29:51 AM 

Page 3 of 7 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 1C

SOIL ANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

Aluminum mg/kg 50 ~ ~ 9.3 ~ 78000

Antimony mg/kg 0.27 78 8.2 70 450 31

Arsenic mg/kg 9.9 46 ~ 48 19 19

Barium mg/kg 283 2000 ~ ~ 59000 16000

Beryllium mg/kg 10 40 1.2 9.6 140 16

Cadmium mg/kg 0.36 140 ~ ~ 78 78

Calcium mg/kg ~ ~ 81 370 ~ ~

Chromium mg/kg 0.4 1 ~ 10 ~ ~

Cobalt mg/kg 0.14 230 34 270 590 1600

Copper mg/kg 5.4 100 ~ ~ 45000 3100

Iron mg/kg ~ ~ 47 218 ~ ~

Lead mg/kg 0.0537 1700 ~ ~ 800 400

Magnesium mg/kg ~ ~ ~ 260 ~ ~

Manganese mg/kg 220 4300 0.15 0.71 5900 11000

Mercury mg/kg 0.1 0.3 21 52 65 23

Nickel mg/kg 13.6 280 ~ ~ 23000 1600

Potassium mg/kg ~ ~ ~ 1 ~ ~

Selenium mg/kg 0.0276 4.1 1 3.7 5700 390

Silver mg/kg 1.04 560 ~ ~ 5700 390

Sodium mg/kg ~ ~ ~ ~ ~ ~

Thallium mg/kg 1 ~ ~ 57 ~ ~

Vanadium mg/kg 2 280 150 410 1100 78

Zinc mg/kg 6.62 160 ~ ~ 110000 23000

Molybdenum mg/kg 2 ~ ~ ~ ~ ~

Palladium mg/kg ~ ~ ~ ~ ~ ~

Cyanide mg/kg 1.33 ~ ~ ~ 680 47

Location ID NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

NJDEP 

NRDCSRS

NJDEP 

RDCSRSDate

End Depth

NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

Start Depth

Grid Cell (Figures 1A through 

1E)

ASB-87 GMW-123

2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 1994-02-15 1998-11-13

7 11 17 17.5 9.5 2 4 3 6.5 9 11.5 5.5 2.5 2 2

7.5 11.5 17.5 18 10 4 6 3.5 6.5 9.5 12 6 3 4 4

B2 C3

Y N N Y N Y N Y N N Y N N Y Y

9630 9730 10900 8490 16100 12100.00 J 9210.00 J 2440 1910 16700 5310 832 1780 4240.00 NA

<2.2 <2.2 <2.2 <2.1 <2.6 4.30 J <3.90 J <2.8 <2.8 <4.0 <3.9 3.2 <2.7 <4.80 J <34.2 N

2.7 <2.2 5.9 4.9 4.1 5.50 J 4.40 23.0 52.1 9.5 6.0 8.8 18.2 54.10 45.5

57.6 26.9 213 131 98.1 102.00 J 126.00 178 90.0 63.3 40.1 55.1 86.5 368.00 487

0.63 0.47 0.99 0.80 0.84 0.59 J 0.46 J <0.28 <0.28 0.81 <0.39 <0.24 <0.27 0.35 J 0.83 B

<0.55 <0.56 <0.55 <0.52 <0.65 <0.61 J <0.64 1.5 <0.69 <1.0 <0.97 0.60 0.76 2.20 3.3

1060 738 38500 21300 1120 583.00 J 7550.00 J 4710 1850 1280 1450 2940 2360 7780.00 J 14400

19.2 5.9 27.8 19.3 16.3 14.30 J 19.10 J 29.8 13.7 24.2 10.2 71.5 57.3 74.40 74.8

<5.5 <5.6 11.8 10.8 7.9 5.70 J 7.20 J <7.0 <6.9 <10 <9.7 6.9 <6.6 5.30 J 12.4 B

18.2 3.3 9.8 8.1 39.9 188.00 J 94.20 568 233 12.1 19.1 222 300 622.00 464

16600 9210 26200 20300 17700 27600.00 J 17300.00 J 15300 7130 19800 9690 64000 33000 18300.00 NA

10.8 3.5 16.3 12.2 66.5 113.00 J 334.00 J 23600 7330 60.2 950 7200 10400 19900.00 8490

2370 <560 8790 7450 3270 398.00 J 4460.00 2710 1190 6150 2630 1850 1360 2990.00 11700

128 437 613 926 1280 57.50 J 449.00 J 115 60.0 232 47.9 338 147 101.00 357

<0.034 <0.035 <0.036 <0.033 0.068 10.50 J 1.20 J 19.8 3.1 0.049 0.055 2.0 14.7 12.50 3.2

16.1 9.9 29.1 26.5 19.6 33.10 J 24.60 34.8 18.6 25.5 10.3 103 83.2 58.50 46.0

<1100 <1100 3650 2760 <1300 261.00 J 817.00 J <1400 <1400 2850 <1900 <1200 <1300 649.00 J NA

<2.2 <2.2 <2.2 <2.1 <2.6 1.20 J 0.50 J 4.8 <2.8 <4.0 <3.9 12.5 2.8 8.50 NA

<0.55 <0.56 <0.55 <0.52 <0.65 <0.58 J <0.61 1.9 <0.69 <1.0 <0.97 4.3 <0.66 3.10 NA

<1100 <1100 <1100 <1000 <1300 217.00 J 448.00 J 1670 <1400 2040 4480 18600 3600 3600.00 13700

<1.1 <1.1 <1.1 <1.0 <1.3 <1.10 J <1.20 J <35 <1.4 <2.0 <1.9 <6.0 <1.3 2.20 J <5.7

25.1 9.1 28.5 27.2 22.9 16.80 J 22.30 51.0 21.0 30.1 19.3 167 260 95.70 50.1

36.4 20.7 67.7 52.0 56.7 50.10 J 66.70 181 73.6 63.2 23.9 94.9 104 251.00 679

NA NA NA NA NA 6.70 J 2.70 J NA NA NA NA NA NA 8.60 J 5.3 B

NA NA NA NA NA NA 5.20 J NA NA NA NA NA NA 4.90 J NA

NA NA NA NA NA NA NA NA NA NA NA NA NA <0.76 J 2.9 N

ASB-858

1993-11-09

ASB-859 ASB-86 ASB-860 ASB-861

A1 A1 A1 B2 B2
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TABLE 1C

SOIL ANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

Aluminum mg/kg 50 ~ ~ 9.3 ~ 78000

Antimony mg/kg 0.27 78 8.2 70 450 31

Arsenic mg/kg 9.9 46 ~ 48 19 19

Barium mg/kg 283 2000 ~ ~ 59000 16000

Beryllium mg/kg 10 40 1.2 9.6 140 16

Cadmium mg/kg 0.36 140 ~ ~ 78 78

Calcium mg/kg ~ ~ 81 370 ~ ~

Chromium mg/kg 0.4 1 ~ 10 ~ ~

Cobalt mg/kg 0.14 230 34 270 590 1600

Copper mg/kg 5.4 100 ~ ~ 45000 3100

Iron mg/kg ~ ~ 47 218 ~ ~

Lead mg/kg 0.0537 1700 ~ ~ 800 400

Magnesium mg/kg ~ ~ ~ 260 ~ ~

Manganese mg/kg 220 4300 0.15 0.71 5900 11000

Mercury mg/kg 0.1 0.3 21 52 65 23

Nickel mg/kg 13.6 280 ~ ~ 23000 1600

Potassium mg/kg ~ ~ ~ 1 ~ ~

Selenium mg/kg 0.0276 4.1 1 3.7 5700 390

Silver mg/kg 1.04 560 ~ ~ 5700 390

Sodium mg/kg ~ ~ ~ ~ ~ ~

Thallium mg/kg 1 ~ ~ 57 ~ ~

Vanadium mg/kg 2 280 150 410 1100 78

Zinc mg/kg 6.62 160 ~ ~ 110000 23000

Molybdenum mg/kg 2 ~ ~ ~ ~ ~

Palladium mg/kg ~ ~ ~ ~ ~ ~

Cyanide mg/kg 1.33 ~ ~ ~ 680 47

Location ID NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

NJDEP 

NRDCSRS

NJDEP 

RDCSRSDate

End Depth

NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

Start Depth

Grid Cell (Figures 1A through 

1E)

GMW-126 GMW-137 GMW-138 SB-10

1998-11-12 1998-11-13 1998-11-13 2016-10-10 2016-10-10 2016-10-10 2016-10-10 2016-10-07 2016-10-07 2016-10-11 2016-10-11 2015-09-18 2015-10-05 2015-10-05 2015-10-05

0 4 4 2 14.5 14.5 2 11 19.5 2.5 14.5 4 9.5 11.5 20

2 6 6 2.5 15 15 2.5 11.5 20 3 15 4.5 10 12 20.5

D3 C1 B3 B3

Y Y Y Y N Y N Y N Y N Y Y N N

NA NA NA 11600 11400 11600 11500 19300 14200 8760 7730 7420 18300 20100 12600

1.5 BN 3.8 BN <15.9 N 8.4 <2.4 <2.4 <2.3 <6.2 <2.3 9.3 <2.2 <2.0 <2.8 <2.5 <2.1

67.5 299 85.9 584 <2.4 4.4 40.0 38.3 4.9 649 6.3 2.8 4.4 3.8 3.5

465 728 1270 253 30.6 254 87.7 97.6 106 225 149 23.4 174 103 253

0.52 B 0.47 B 0.54 B 0.49 0.42 0.80 0.92 1.1 1.1 0.33 0.52 0.31 0.96 1.5 0.87

4.5 2.1 B 4.0 1.0 <0.60 <0.59 <0.57 2.4 <0.57 1.6 <1.1 <0.50 <0.70 <0.62 <0.53

3060 3230 7020 4760 <600 1190 953 5150 1270 3140 1210 4410 1080 865 38700

77.8 79.5 147 91.0 18.8 24.7 21.0 32.1 28.2 71.1 26.7 14.7 27.4 33.4 22.9

8.8 B 7.0 B 9.9 B <9.9 8.2 14.1 13.5 <16 13.8 <7.5 14.2 <5.0 11.2 12.9 11.5

509 359 760 355 18.3 14.8 44.4 105 21.7 352 7.8 5.9 12.2 15.8 12.6

NA NA NA 39400 19300 26400 24100 14000 30300 31200 26700 11000 25900 30100 21900

12100 15500 21600 4480 31.8 15.1 531 724 13.4 7010 18.5 9.0 99.5 83.2 10.7

5590 4700 5570 6440 5010 7320 5680 7440 8340 4980 5200 5650 6790 8970 9960

194 89.0 178 186 159 204 202 706 280 166 1160 65.9 497 213 851

3.5 1.4 4.4 5.0 0.072 <0.034 0.33 0.097 <0.038 4.2 <0.037 0.041 0.062 0.63 <0.035

45.0 37.3 83.8 42.2 18.9 28.0 44.1 28.3 29.1 31.4 31.0 7.8 25.6 33.1 27.6

NA NA NA 2100 2250 3580 2470 3340 4230 1750 2110 3150 3650 5450 4020

NA NA NA 9.5 <2.4 <2.4 <2.3 <6.2 <2.3 7.8 <2.2 <2.0 <2.8 <2.5 <2.1

NA NA NA 2.7 0.70 <0.59 0.67 <1.6 0.75 1.9 1.3 <0.50 0.72 <0.62 <0.53

6080 11400 4080 3080 <1200 1710 <1100 6310 <1100 2640 1310 38900 2560 2110 1410

<3.1 <6.1 <2.7 <2.0 <1.2 <1.2 <1.1 <3.1 <1.1 <1.5 <1.1 <1.0 <1.4 <1.2 <1.1

40.9 48.3 150 36.5 24.5 27.6 27.2 50.6 34.3 26.8 29.5 20.4 31.8 43.4 30.3

733 442 611 426 46.8 66.9 120 386 69.0 444 52.5 20.3 65.6 72.4 56.7

6.9 5.5 B 6.0 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.95 N 1.7 N 4.0 N NA NA NA NA NA NA NA NA NA NA NA NA

GMW-689 GMW-690 GMW-691 SB-11GMW-688

B2 B2 B2 B2 B2
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TABLE 1C

SOIL ANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

Aluminum mg/kg 50 ~ ~ 9.3 ~ 78000

Antimony mg/kg 0.27 78 8.2 70 450 31

Arsenic mg/kg 9.9 46 ~ 48 19 19

Barium mg/kg 283 2000 ~ ~ 59000 16000

Beryllium mg/kg 10 40 1.2 9.6 140 16

Cadmium mg/kg 0.36 140 ~ ~ 78 78

Calcium mg/kg ~ ~ 81 370 ~ ~

Chromium mg/kg 0.4 1 ~ 10 ~ ~

Cobalt mg/kg 0.14 230 34 270 590 1600

Copper mg/kg 5.4 100 ~ ~ 45000 3100

Iron mg/kg ~ ~ 47 218 ~ ~

Lead mg/kg 0.0537 1700 ~ ~ 800 400

Magnesium mg/kg ~ ~ ~ 260 ~ ~

Manganese mg/kg 220 4300 0.15 0.71 5900 11000

Mercury mg/kg 0.1 0.3 21 52 65 23

Nickel mg/kg 13.6 280 ~ ~ 23000 1600

Potassium mg/kg ~ ~ ~ 1 ~ ~

Selenium mg/kg 0.0276 4.1 1 3.7 5700 390

Silver mg/kg 1.04 560 ~ ~ 5700 390

Sodium mg/kg ~ ~ ~ ~ ~ ~

Thallium mg/kg 1 ~ ~ 57 ~ ~

Vanadium mg/kg 2 280 150 410 1100 78

Zinc mg/kg 6.62 160 ~ ~ 110000 23000

Molybdenum mg/kg 2 ~ ~ ~ ~ ~

Palladium mg/kg ~ ~ ~ ~ ~ ~

Cyanide mg/kg 1.33 ~ ~ ~ 680 47

Location ID NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

NJDEP 

NRDCSRS

NJDEP 

RDCSRSDate

End Depth

NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

Start Depth

Grid Cell (Figures 1A through 

1E)

SB-14 SB-15

2015-10-08 2015-10-08 2015-10-08 2015-10-08 2015-09-25 2015-09-18 2015-10-09 2015-10-09 2015-10-05 2015-10-05 2015-10-05 2008-09-15 2015-11-18 2015-11-18 2015-10-07 2015-10-07

6 12 1 13 2.5 3.5 11 12.5 1 2.5 19 0 1.5 9.5 20.5 4

6.5 12.5 1.5 13.5 3 4 11.5 13 1.5 3 19.5 0.5 2 10 21 4.5

B3 C4

Y N Y N Y Y Y N Y N N Y N N Y N

23100 13000 7480 22300 21400 18700 4900 16600 6310 7400 13000 11400 11100 13100 13600 7800

<2.0 <2.8 <2.0 <2.6 <5.3 <7.8 <2.0 <2.5 <3.8 <3.5 <2.1 <2.3 15.1 <2.6 <2.1 6.4

9.6 3.3 37.2 5.1 10.4 12.9 49.1 5.5 4.4 13.9 6.1 11.3 919 9.1 4.0 283

86.7 40.0 578 69.4 <53 <78 70.1 65.0 <38 <35 149 128 453 62.6 193 351

0.90 0.54 0.38 0.82 1.0 1.1 0.31 0.72 0.70 <0.35 1.1 1.4 0.62 0.41 0.94 0.37

<0.49 <0.71 1.6 <0.65 <1.3 <1.9 <0.50 <0.62 <0.95 <0.86 <0.53 0.61 3.8 <0.66 <0.53 2.3

1270 <710 3630 <650 2790 2850 3190 <620 3490 3600 27900 5460 5340 <660 26300 13700

27.7 19.5 75.6 29.1 35.8 33.2 18.3 25.4 15.0 15.7 25.2 28.7 126 16.7 23.4 70.7

8.3 7.2 7.5 11.0 <13 <19 <5.0 13.7 <9.5 <8.6 13.0 10.2 <8.9 <6.6 11.7 6.5

51.7 7.9 337 12.7 10.3 20.1 68.1 18.4 10.7 13.9 9.2 85.2 585 12.1 14.1 668

23100 18300 22600 27200 36900 30100 9970 24700 8870 9400 24400 26500 38800 16500 23800 31700

147 17.4 5880 50.7 13.1 46.9 3670 70.8 52.9 240 14.3 251 19700 160 12.8 15100

4910 4670 3410 6890 8810 7330 3070 5630 3420 3270 9560 3840 6040 3110 10400 5120

149 117 142 181 261 224 99.8 166 54.7 73.5 684 274 229 90.8 656 197

0.057 <0.032 4.9 0.18 <0.032 0.071 2.1 <0.036 0.080 0.13 <0.036 4.5 3.3 <0.033 <0.035 3.8

23.9 17.3 94.2 25.8 27.5 27.1 27.0 22.7 <7.6 7.2 30.4 26.6 48.5 12.6 27.0 73.9

2790 2820 1420 4180 5230 4480 1280 3230 <1900 2230 4750 1400 2120 1320 4530 1600

<2.0 <2.8 6.9 <2.6 <5.3 <7.8 3.0 <2.5 <3.8 <3.5 <2.1 3.6 9.5 <2.6 <2.1 7.7

1.3 1.1 2.4 1.1 <1.3 <1.9 0.87 1.4 <0.95 <0.86 <0.53 <1.1 3.2 <0.66 1.0 17.3

3480 3030 6280 2760 21500 22800 8510 1430 6410 5540 1290 <1100 3060 1620 1290 4330

<0.99 <1.4 <1.0 <1.3 <2.6 <3.9 <1.0 <1.2 <1.9 <1.7 <1.1 <1.1 <1.8 <1.3 <1.1 <20

40.3 26.9 185 45.4 49.7 44.3 47.4 39.0 15.3 18.8 33.2 40.5 34.3 29.4 32.4 64.6

68.6 38.4 299 59.0 71.2 84.8 66.1 51.1 14.8 32.2 63.5 139 875 40.0 58.0 338

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA <0.25 NA NA NA NA

SB-13 SB-16 SB-3 SB-4 SB-5SB-12

B3 B3 B2 B1 B1 B2
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TABLE 1C

SOIL ANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

Aluminum mg/kg 50 ~ ~ 9.3 ~ 78000

Antimony mg/kg 0.27 78 8.2 70 450 31

Arsenic mg/kg 9.9 46 ~ 48 19 19

Barium mg/kg 283 2000 ~ ~ 59000 16000

Beryllium mg/kg 10 40 1.2 9.6 140 16

Cadmium mg/kg 0.36 140 ~ ~ 78 78

Calcium mg/kg ~ ~ 81 370 ~ ~

Chromium mg/kg 0.4 1 ~ 10 ~ ~

Cobalt mg/kg 0.14 230 34 270 590 1600

Copper mg/kg 5.4 100 ~ ~ 45000 3100

Iron mg/kg ~ ~ 47 218 ~ ~

Lead mg/kg 0.0537 1700 ~ ~ 800 400

Magnesium mg/kg ~ ~ ~ 260 ~ ~

Manganese mg/kg 220 4300 0.15 0.71 5900 11000

Mercury mg/kg 0.1 0.3 21 52 65 23

Nickel mg/kg 13.6 280 ~ ~ 23000 1600

Potassium mg/kg ~ ~ ~ 1 ~ ~

Selenium mg/kg 0.0276 4.1 1 3.7 5700 390

Silver mg/kg 1.04 560 ~ ~ 5700 390

Sodium mg/kg ~ ~ ~ ~ ~ ~

Thallium mg/kg 1 ~ ~ 57 ~ ~

Vanadium mg/kg 2 280 150 410 1100 78

Zinc mg/kg 6.62 160 ~ ~ 110000 23000

Molybdenum mg/kg 2 ~ ~ ~ ~ ~

Palladium mg/kg ~ ~ ~ ~ ~ ~

Cyanide mg/kg 1.33 ~ ~ ~ 680 47

Location ID NJDEP 

ECOLOGICAL 

LSSL

NJDEP 

ECOLOGICAL 

USSL

NJDEP 

NRDCSRS

NJDEP 

RDCSRSDate

End Depth

NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

Start Depth

Grid Cell (Figures 1A through 

1E)

SB-6

2015-09-25 2015-11-19 2015-11-19 2015-11-19 2015-11-19 2015-11-18 2015-11-18

4.5 5.5 10.5 6 10.5 1.5 12.5

5 6 11 6.5 11 2 13

B3

Y Y N Y N Y N

8830 16400 15400 11700 15200 10400 17200 Notes:

<11 8.5 <2.4 <2.0 <2.5 5.5 <2.5 ~ No standard exists for this compound in this classification.

<11 276 4.8 52.7 7.7 138 6.1 mg/kg Milligrams per kilogram

<110 234 65.9 53.3 69.6 703 148 <5.0 Not detected at or above the method detection limit, method detection limit included.

<1.1 0.72 0.40 0.78 0.54 0.54 0.83 J Indicates an estimated value

<2.6 1.4 <0.59 <0.50 <0.62 1.8 <0.64 N Presumptive evidence of a compound

5460 8740 <590 5100 <620 10700 <640 B Analyte detected in associated method blank

30.5 87.6 19.5 25.5 19.1 105 23.8 NA Not analyzed

<26 <12 <5.9 5.0 <6.2 7.6 10.4 NJDEP New Jersey Department of Environmental Protection

<13 511 10.4 49.2 10.9 841 9.5 ESC NJDEP Ecological Screening Criteria

9920 39900 16800 14400 24400 25400 23200 NJDEP ECOLOGICAL LSSL NJDEP Lower Ecological Soil Screening Level (March 2009)

24.6 8180 14.5 1200 26.8 42500 38.5 NJDEP ECOLOGICAL USSL NJDEP Upper Ecological Soil Screening Level (March 2009)

9360 7910 3250 5840 2850 5900 4910 ER-L NJDEP Saline Estuary Sediment Criteria (Effects Range – Low) (March 2009)

54.8 230 91.6 71.7 89.6 222 177 ER-M NJDEP Saline Estuary Sediment Criteria (Effects Range – Medium) (March 2009)

<0.039 0.93 <0.037 0.47 <0.034 37.3 0.082 NJDEP RDCSRS NJDEP Residential Direct Contact Soil Remediation Standards (September 2017)

<21 42.2 12.4 17.1 11.6 61.9 20.4 NJDEP NRDCSRS NJDEP Non-Residential Direct Contact Soil Remediation Standards (September 2017)

<5300 3700 1630 2350 1420 2080 2200
Italics Concentration exceeds the NJDEP RDCSRS

<11 5.8 <2.4 2.2 <2.5 9.6 <2.5 Bold Concentration exceeds the NRDCSRS

<2.6 3.5 0.88 0.87 0.99 8.1 1.0 Gray highlight Concentration exceeds NJDEP Ecological Soil Screening Levels

50700 6550 1740 16600 2680 5670 2810 Yellow highlight Concentration exceeds NJDEP Saline Estuary Sediment Criteria

<5.3 <2.5 <1.2 <1.0 <1.2 <2.9 <1.3 If more than one applicable SRS or ESC is exceeded, the highlighting shown is for the standard/criteria with the highest value. 

<26 46.5 30.4 29.9 34.4 96.7 41.2 ESCs do not apply to soil borings SB-3, ASB-85, ASB-859 and GMW-690.

27.1 393 37.6 65.1 33.7 444 54.5

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

SB-7 SB-8 SB-9

B2B1 B1
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TABLE 1D

SOIL ANALYTICAL DATA

PESTICIDE COMPOUNDS AND 

POLY-CHLORINATED BIPHENYLS (PCBs)

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 15, 2008

ASB-208 ASB-217 ASB-218 ASB-85 GMW-123 GMW-126 GMW-137 GMW-138 SB-11 SB-4

1999-04-19 1999-04-19 1999-04-19 1993-11-09 1998-11-13 1998-11-12 1998-11-13 1998-11-13 1997-11-19 2008-09-15

0 0 0 4 2 4 2 0 4 4 0 0

2 2 2 6 4 6 4 2 6 6 0 0.5

B2 C1 D3 B1 C3 D3 C1 B3 B2 B1

Chemical Units Y Y Y Y N Y Y Y Y Y Y

aldrin mg/kg 0.00332 ~ ~ ~ 0.2 0.04 61 P <130 74 <0.43 <0.01 NA <28 <26 <30 <13 <0.01 0.0059

alpha-bhc mg/kg 0.0994 ~ ~ ~ 0.5 0.1 NA NA NA <0.43 <0.01 J <0.51 J NA NA NA NA <0.01 0.0019

beta-bhc mg/kg 0.00398 ~ ~ ~ 2 0.4 NA NA NA <0.43 <0.01 J <0.51 J NA NA NA NA <0.01 0.0032

delta-bhc mg/kg ~ ~ ~ ~ ~ ~ NA NA NA NA <0.01 <0.51 NA NA NA NA <0.005 <0.00029

gamma-BHC mg/kg 0.005 ~ ~ ~ 2 0.4 NA NA NA <0.22 J <0.01 J <0.51 J NA NA NA NA <0.005 <0.00026

alpha-chlordane mg/kg 0.224 ~ ~ ~ 1 0.2 NA NA NA <0.22 <0.01 <0.51 NA NA NA NA <0.005 <0.00044

beta-chlordane mg/kg 0.224 ~ ~ ~ 1 0.2 NA NA NA <0.22 <0.01 <0.51 NA NA NA NA <0.005 <0.00048

dieldrin mg/kg 0.00238 0.022 0.002 ~ 0.2 0.04 <110 <270 <120 <0.22 <0.03 <1.00 <57 <52 <60 <26 NA <0.00032

4,4-DDD mg/kg 0.758 ~
0.002 0.02

13 3 1900 D 34000 D <120 <0.22 J <0.03 <1.00 <57 130 6900 E 10000 E <0.005 <0.00026

4,4-DDE mg/kg 0.596 ~ 0.0022 0.027 9 2 290 2600 <120 NA <0.03 NA <57 <52 1500 E 2200 D <0.01 <0.00028

4,4-DDT mg/kg 0.0035 0.093 0.001 0.007 8 2 <110 <270 <120 <0.22 <0.03 <1.00 <57 <52 <60 <26 <0.005 <0.00029

endrin mg/kg 0.0101 ~ 0.003 ~ 340 23 NA NA NA <0.43 <0.03 <1.00 NA NA NA NA <0.01 <0.00047

endosulfan sulfate mg/kg 0.0358 ~ ~ ~ 6800 470 NA NA NA <0.43 <0.03 <1.00 NA NA NA NA <0.01 <0.00030

endrin aldehyde mg/kg 0.0105 ~ ~ ~ ~ ~ NA NA NA <0.43 <0.03 <1.00 NA NA NA NA <0.01 <0.00031

endrin ketone mg/kg ~ ~ ~ ~ ~ ~ NA NA NA <0.43 <0.03 <1.00 NA NA NA NA <0.01 <0.00034

endosulfan I mg/kg ~ ~ ~ ~ 6800 470 NA NA NA <0.43 <0.01 <0.51 NA NA NA NA <0.01 <0.00028

endosulfan II mg/kg ~ ~ ~ ~ 6800 470 NA NA NA <0.22 <0.03 <1.00 NA NA NA NA <0.005 <0.00035

heptachlor mg/kg 0.00598 ~ ~ 0.0003 0.7 0.1 NA NA NA <0.22 <0.01 <0.51 NA NA NA NA <0.005 <0.00038

heptachlor epoxide mg/kg 0.152 ~ 0.005 ~ 0.3 0.07 NA NA NA <0.22 <0.01 <0.51 NA NA NA NA <0.005 <0.00029

methoxychlor mg/kg 0.0199 ~ ~ ~ 5700 390 NA NA NA <2.20 <0.19 <5.10 NA NA NA NA <0.05 <0.00038

toxaphene mg/kg 0.119 ~ ~ ~ 3 0.6 <3200 <8000 <3600 NA NA NA <1700 <1600 <1800 <780 <0.5 <0.014

aroclor-1016 mg/kg ~ ~ 0.007 ~ 1 0.2 NA NA NA NA <0.38 NA NA NA NA NA NA NA

aroclor-1221 mg/kg ~ ~ ~ ~ 1 0.2 NA NA NA NA <0.76 NA NA NA NA NA NA NA

aroclor-1232 mg/kg ~ ~ ~ ~ 1 0.2 NA NA NA NA <0.38 NA NA NA NA NA NA NA

aroclor-1242 mg/kg ~ ~ ~ ~ 1 0.2 NA NA NA NA <0.38 NA NA NA NA NA NA NA

aroclor-1248 mg/kg ~ ~ 0.03 ~ 1 0.2 NA NA NA NA <0.38 NA NA NA NA NA NA NA

aroclor-1254 mg/kg ~ ~ 0.06 ~ 1 0.2 NA NA NA NA <0.38 NA NA NA NA NA NA NA

aroclor-1260 mg/kg ~ ~ 0.005 ~ 1 0.2 NA NA NA NA <0.38 NA NA NA NA NA NA NA

aroclor-1262 mg/kg ~ ~ ~ ~ 1 0.2 NA NA NA NA NA NA NA NA NA NA NA NA

aroclor-1268 mg/kg ~ ~ ~ ~ 1 0.2 NA NA NA NA NA NA NA NA NA NA NA NA

Total PCBs mg/kg 0.000332 40 ~ 0.18 1 0.2 NA NA NA NA NA NA NA NA NA NA NA NA

Notes:

~
No standard exists for this compound in this classification.

mg/kg
Milligrams per kilogram

<5.0 Not detected at or above the method detection limit, method detection limit included.

J Indicates an estimated value

D Concentration is based on a diluted sample analysis

E Value exceeds calibration range

P Quality control criteria not met.  Greater than 40% relative percent difference (RPD) for detected concentrations between the two gas chromatograph columns

NA Not analyzed

NJDEP New Jersey Department of Environmental Protection

ESC NJDEP Ecological Screening Criteria

NJDEP ECOLOGICAL 

LSSL

NJDEP Lower Ecological Soil Screening Level (March 2009)

NJDEP ECOLOGICAL 

USSL

NJDEP Upper Ecological Soil Screening Level (March 2009)

ER-L NJDEP Saline Estuary Sediment Criteria (Effects Range – Low) (March 2009)

ER-M NJDEP Saline Estuary Sediment Criteria (Effects Range – Medium) (March 2009)

NJDEP RDCSRS NJDEP Residential Direct Contact Soil Remediation Standards (September 2017)

NJDEP NRDCSRS NJDEP Non-Residential Direct Contact Soil Remediation Standards (September 2017)

Bold Concentration exceeds the NRDCSRS

Gray highlight Concentration exceeds NJDEP Ecological Soil Screening Levels

Yellow highlight Concentration exceeds NJDEP Saline Estuary Sediment Criteria

If more than one applicable SRS or ESC is exceeded, the highlighting shown is for the standard/criteria with the highest value. 

ESCs do not apply to soil borings SB-3, ASB-85, ASB-859 and GMW-690.

PCBS

PESTICIDE COMPOUNDS

Start Depth

Date 1993-11-09

ASB-86Location ID NJDEP 

ECOLOGICA

L USSL

NJDEP 

ECOLOGICA

L LSSL

NJ ECO 

Saline 

Estuary 

Sediment 

ER-M

NJ ECO 

Saline 

Estuary 

Sediment 

ER-L

NJDEP 

RDCSRS

NJDEP 

NRDCSRS

End Depth

A1
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

AGRO-1 AGRO-2 AGRO-3 AGRO-4 AGRO-5 AGRO-6 AGRO-7 AGRO-8 AGRO-9 AGRO-10 AGRO-11 AGRO-12 ASB-121 ASB-122 ASB-162 ASB-193

2016-11-02 2016-11-02 2016-11-02 2016-11-03 2016-11-02 2016-11-03 2016-11-03 2016-11-07 2016-11-07 2016-11-07 2016-11-09 2016-11-09 2005-04-15 2005-04-18 2005-04-15 1999-04-20

0 0 0 0 0 0 0 0 0 0 0 0 1.5 1.5 0.5 2

1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 4

B3 D3 C3 C3 C2 C2 C2 C1 C2 C2 D3 D3 B2 B2 C2 B1

Chemical Units Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

C10-C12 Aromatics mg/kg ~ ~ ~ 330 1230 487 128 <0.79 110 218 <0.21 394 1270 <0.39 <0.34 NA NA NA NA

C12-C16 Aromatics mg/kg ~ ~ ~ 1480 3100 1270 408 737 1100 2250 45.2 1270 3990 231 90.6 NA NA NA NA

C16-C21 Aromatics mg/kg ~ ~ ~ 8090 11900 5480 1410 4990 4670 17900 516 3760 12300 3360 1400 NA NA NA NA

C21-C36 Aromatics mg/kg ~ ~ ~ 13300 10500 6770 2130 4810 4940 16400 1220 3120 13300 3860 3080 NA NA NA NA

C9-C12 Aliphatics mg/kg ~ ~ ~ 1080 2450 1110 547 229 1730 953 <0.36 1450 3490 94.4 87.1 NA NA NA NA

C12-C16 Aliphatics mg/kg ~ ~ ~ 3890 6650 3350 1560 2380 6680 14600 372 3730 9550 2300 636 NA NA NA NA

C16-C21 Aliphatics mg/kg ~ ~ ~ 8310 12000 6360 2470 5810 6960 39300 980 4620 12700 4100 2330 NA NA NA NA

C21-C40 Aliphatics mg/kg ~ ~ ~ 25200 19300 12100 5470 8730 13700 56700 2380 6130 20300 5530 7220 NA NA NA NA

Total Aliphatics mg/kg ~ ~ ~ 38500 40300 22900 10100 17100 29000 112000 3740 15900 46100 12000 10300 NA NA NA NA

Total EPH mg/kg 1,700 8,000 30,000 61680 67130 36927 14123 27686 39890 148321 5513.2 24474 76900 19475.4 14843.7 NA NA NA NA

TPH-C10-C12 aromatics mg/kg ~ ~ ~ 330 1230 487 128 <0.79 110 218 <0.21 394 1270 <0.39 <0.34 NA NA NA NA

TPH-C12-C16 aromatics mg/kg ~ ~ ~ 1480 3100 1270 408 737 1100 2250 45.2 1270 3990 231 90.6 NA NA NA NA

TPH-C16-C21 aromatics mg/kg ~ ~ ~ 8090 11900 5480 1410 4990 4670 17900 516 3760 12300 3360 1400 NA NA NA NA

TPH-C21-C36 aromatics mg/kg ~ ~ ~ 13300 10500 6770 2130 4810 4940 16400 1220 3120 13300 3860 3080 NA NA NA NA

Total TPH Aromatics mg/kg ~ ~ ~ 23200 26800 14000 4080 10500 10800 36800 1780 8540 30800 7450 4570 NA NA NA NA

TPH-C9-C12 aliphatics mg/kg ~ ~ ~ 1080 2450 1110 547 229 1730 953 <0.36 1450 3490 94.4 87.1 NA NA NA NA

TPH-C12-C16 aliphatics mg/kg ~ ~ ~ 3890 6650 3350 1560 2380 6680 14600 372 3730 9550 2300 636 NA NA NA NA

TPH-C16-C21 aliphatics mg/kg ~ ~ ~ 8310 12000 6360 2470 5810 6960 39300 980 4620 12700 4100 2330 NA NA NA NA

TPH-C21-C40 aliphatics mg/kg ~ ~ ~ 25200 19300 12100 5470 8730 13700 56700 2380 6130 20300 5530 7220 NA NA NA NA

Total TPH Aliphatics mg/kg ~ ~ ~ 38500 40300 22900 10100 17100 29000 112000 3740 15900 46100 12000 10300 NA NA NA NA

TPH Extractables, unspecified mg/kg ~ ~ ~ 61700 67100 36900 14100 27700 39900 148000 5520 24500 76900 19500 14800 NA NA NA NA

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA 243000 171000 113000 31500

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

 11/12/2019 10:49:37 AM 

Page 1 of 13 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

ASB-208 ASB-217 ASB-218 ASB-413 ASB-414

2005-04-15 2005-04-18 2005-04-15 2003-12-23 2005-04-18 2003-12-23 2003-12-23 2013-05-31 2013-05-31 2013-11-12 2013-11-12 2013-11-12 2013-11-12 2013-11-12 2013-11-12 2013-11-12

1 1.5 1 0 0.5 0 0 0 0.5 0 1.5 4.5 5.5 6.5 7.5 8.5

1.5 2 1.5 0.5 1 0.5 0.5 0.5 1 0.5 2 5 6 7 8 9

B2 C1 D3 D3 D2

Y Y Y Y N Y Y Y N Y N N N N N N

NA NA NA NA NA NA NA 1410 NA <1.0 677 360 349 77.5 <0.18 <0.18

NA NA NA NA NA NA NA 6600 NA 356 2150 1430 1410 334 34.4 14.6

NA NA NA NA NA NA NA 17800 NA 1990 5280 3860 3300 874 119 46.7

NA NA NA NA NA NA NA 19500 NA 5360 14600 9230 6230 2010 394 136

NA NA NA NA NA NA NA 3660 NA 203 3270 1270 1950 383 27.6 19.5

NA NA NA NA NA NA NA 10900 NA 3030 9860 4320 7080 1510 134 58.6

NA NA NA NA NA NA NA 11100 NA 5150 9170 4220 6010 1530 160 62.7

NA NA NA NA NA NA NA 17100 NA 7830 11200 3180 4340 1170 184 65.4

NA NA NA NA NA NA NA 42800 NA 16200 33500 13000 19400 4580 506 206

NA NA NA NA NA NA NA 88070 NA 23919 56207 27870 30669 7888.5 1053 403.5

NA NA NA NA NA NA NA 1410 NA <1.0 677 360 349 77.5 <0.18 <0.18

NA NA NA NA NA NA NA 6600 NA 356 2150 1430 1410 334 34.4 14.6

NA NA NA NA NA NA NA 17800 NA 1990 5280 3860 3300 874 119 46.7

NA NA NA NA NA NA NA 19500 NA 5360 14600 9230 6230 2010 394 136

NA NA NA NA NA NA NA 45300 NA 7710 22700 14900 11300 3300 547 197

NA NA NA NA NA NA NA 3660 NA 203 3270 1270 1950 383 27.6 19.5

NA NA NA NA NA NA NA 10900 NA 3030 9860 4320 7080 1510 134 58.6

NA NA NA NA NA NA NA 11100 NA 5150 9170 4220 6010 1530 160 62.7

NA NA NA NA NA NA NA 17100 NA 7830 11200 3180 4340 1170 184 65.4

NA NA NA NA NA NA NA 42800 NA 16200 33500 13000 19400 4580 506 206

NA NA NA NA NA NA NA 88100 NA 23900 56200 27900 30700 7880 1050 403

211000 40300 109000 132000 52700 293 3710 27500 38200 E 40300 153000 64200 50000 35400 617 219

90.7 ASB-795 ASB-796

D2 C3 B1
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

ASB-803A ASB-803B

2013-11-18 2013-11-18 2013-11-18 2013-12-09 2013-12-09 2013-11-26 2013-11-26 2013-11-26 2013-11-26 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15

0 2.5 5 0 3 0 1.5 5.5 0.5 0 5.5 0.5 0.5 0 2.5 4

0.5 3 6 0.5 3.5 0.5 2 6 1 0.5 6 1 1 0.5 3 4.5

C2 C2

Y N N Y N Y N N N Y N Y Y Y N N

151 1530 1420 59.9 1360 30.7 <2.9 <3.1 800 647 <3.7 993 1190 39.7 <2.8 <1.9

723 4200 4560 274 3510 253 874 <4.5 3820 2530 161 3620 4290 309 <3.9 <2.7

2800 9990 12900 2330 9760 3100 2560 <6.6 18500 9110 702 12100 14300 2110 <5.7 <3.9

2820 14500 24100 6140 11900 4230 4890 <10 19900 11100 708 14800 17400 2330 <9.2 <6.3

1210 8670 10500 321 4270 105 1010 <2.9 4480 3020 242 5930 6620 115 <2.5 <1.7

5870 18000 30200 1720 10200 2430 4800 <4.5 19000 10400 760 17400 20800 1020 <3.9 <2.7

7750 17000 29200 4270 13700 5730 5500 <3.9 25500 15800 1530 25300 28800 2330 <3.4 <2.4

14000 22200 33900 11800 23000 9610 7950 <12 38600 24300 2400 40000 46800 4420 <10 <6.9

28800 65900 104000 18100 51200 17900 19300 <2.9 87500 53500 4930 88700 103000 7890 <2.5 <1.7

35324 96090 146780 26914.9 77700 25488.7 27584 0 130600 76907 6503 120143 140200 12673.7 0 0

151 1530 1420 59.9 1360 30.7 <2.9 <3.1 800 647 <3.7 993 1190 39.7 <2.8 <1.9

723 4200 4560 274 3510 253 874 <4.5 3820 2530 161 3620 4290 309 <3.9 <2.7

2800 9990 12900 2330 9760 3100 2560 <6.6 18500 9110 702 12100 14300 2110 <5.7 <3.9

2820 14500 24100 6140 11900 4230 4890 <10 19900 11100 708 14800 17400 2330 <9.2 <6.3

6500 30200 42900 8810 26500 7610 8320 <3.1 43000 23400 1570 31500 37200 4790 <2.8 <1.9

1210 8670 10500 321 4270 105 1010 <2.9 4480 3020 242 5930 6620 115 <2.5 <1.7

5870 18000 30200 1720 10200 2430 4800 <4.5 19000 10400 760 17400 20800 1020 <3.9 <2.7

7750 17000 29200 4270 13700 5730 5500 <3.9 25500 15800 1530 25300 28800 2330 <3.4 <2.4

14000 22200 33900 11800 23000 9610 7950 <12 38600 24300 2400 40000 46800 4420 <10 <6.9

28800 65900 104000 18100 51200 17900 19300 <2.9 87500 53500 4930 88700 103000 7890 <2.5 <1.7

35300 96100 147000 26900 77700 25500 27600 <2.9 131000 76900 6510 120000 140000 12700 <2.5 <1.7

47200 20000 31100 16800 25400 5330 12700 898 11700 30100 4080 62400 84300 43700 147 116

ASB-804ASB-797 ASB-798 ASB-802 ASB-803

B2 C2 C2 D2B2
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

2013-11-15 2013-11-15 2013-11-15 2013-11-26 2013-11-26 2013-11-26 2013-11-26 2013-11-26 2013-11-14 2013-11-14 2013-11-14 2013-11-11 2013-11-11 2013-11-11 2013-11-13 2013-11-13

0 3.5 4 0 1 2.5 3.5 4.5 0 3 5 0 3 4.5 0 4.5

0.5 4 4.5 0.5 1.5 3 4 5 0.5 3.5 5.5 0.5 3.5 5 0.5 5

Y N N Y N N N N Y N N Y N N Y N

<0.26 <2.5 <2.0 394 4350 <3.2 <3.3 <2.5 <0.21 <2.3 <0.30 <0.22 <1.4 <1.2 <0.90 <1.2

30.1 <3.5 <2.9 1950 11900 <4.5 <4.7 <3.6 33.5 <3.3 <0.43 110 <2.0 <1.7 193 <1.7

685 <5.2 <4.2 9670 33600 <6.6 <6.9 <5.3 490 E <4.8 <0.63 855 120 <2.5 2720 <2.5

1760 431 <6.7 11700 29100 <11 <11 334 2140 E 324 33.2 1560 457 157 6170 <4.0

19.5 <2.3 <1.9 2110 10500 <2.9 <3.0 <2.3 34.9 <2.1 <0.28 127 <1.3 <1.1 <0.83 <1.1

318 <3.5 <2.9 7240 23300 <4.5 <4.7 156 267 E <3.3 <0.43 1320 102 48.5 1100 <1.7

1240 <3.1 <2.5 12100 25400 <4.0 <4.1 308 1050 E <2.9 12.5 1720 203 87.3 2730 64.4

3950 344 <7.4 21100 33200 <12 <12 516 3810 E 213 35.4 2700 591 250 5520 180

5520 344 <1.9 42600 92300 <2.9 <3.0 980 5160 E 213 48 5860 896 385 9340 245

8002.6 775 0 66264 171350 0 0 1314 68.4 537 81.1 8392 1473 542.8 18433 244.4

<0.26 <2.5 <2.0 394 4350 <3.2 <3.3 <2.5 <0.21 <2.3 <0.30 <0.22 <1.4 <1.2 <0.90 <1.2

30.1 <3.5 <2.9 1950 11900 <4.5 <4.7 <3.6 33.5 <3.3 <0.43 110 <2.0 <1.7 193 <1.7

685 <5.2 <4.2 9670 33600 <6.6 <6.9 <5.3 490 E <4.8 <0.63 855 120 <2.5 2720 <2.5

1760 431 <6.7 11700 29100 <11 <11 334 2140 E 324 33.2 1560 457 157 6170 <4.0

2480 431 <2.0 23700 78900 <3.2 <3.3 334 2660 E 324 33.2 2520 577 157 9080 <1.2

19.5 <2.3 <1.9 2110 10500 <2.9 <3.0 <2.3 34.9 <2.1 <0.28 127 <1.3 <1.1 <0.83 <1.1

318 <3.5 <2.9 7240 23300 <4.5 <4.7 156 267 E <3.3 <0.43 1320 102 48.5 1100 <1.7

1240 <3.1 <2.5 12100 25400 <4.0 <4.1 308 1050 E <2.9 12.5 1720 203 87.3 2730 64.4

3950 344 <7.4 21100 33200 <12 <12 516 3810 E 213 35.4 2700 591 250 5520 180

5520 344 <1.9 42600 92300 <2.9 <3.0 980 5160 E 213 48.0 5860 896 385 9340 245

8000 775 <1.9 66300 171000 <2.9 <3.0 1310 7820 E 538 81.2 8380 1470 542 18400 245

17700 297 294 12500 60400 714 920 788 22100 1330 627 24700 1580 1690 21300 828

ASB-805 ASB-806 ASB-807 ASB-808 ASB-809

C2 C3 D2 C3 D3
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

ASB-809A ASB-809B ASB-812A ASB-812B

2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-26 2013-11-26 2013-11-26 2013-12-03 2013-12-03 2013-12-03 2013-12-03 2013-11-14 2013-11-14 2013-11-14 2013-11-14

1.5 1.5 0 3.5 4.5 0 1 5.5 0 1.5 0.5 0.5 0 1.5 4 4.5

2 2 0.5 4 5 0.5 1.5 6 0.5 2 1 1 0.5 2 4.5 5

D3 D3 B2 B2

Y Y Y N N Y N N Y N Y Y Y N N N

<1.9 <1.6 <0.67 <2.9 <1.0 <0.76 <2.6 <2.4 747 78.4 853 1090 16.1 <0.79 <0.94 <2.4

<2.7 81.3 172 <4.0 <1.5 301 <3.7 <3.5 2860 247 3180 4060 86.9 88.7 51.7 <3.3

625 934 1090 <5.9 <2.2 4390 658 <5.1 11300 773 8390 11000 904 648 391 <4.9

1150 1640 1530 <9.5 <3.5 9670 2510 <8.1 19500 1220 11000 14500 2560 1020 646 <7.8

<1.7 <1.4 195 <2.6 <0.95 131 <2.4 <2.2 1740 261 3050 5140 39.6 77.6 43 <2.2

429 638 1600 <4.0 <1.5 2620 332 <3.5 4660 631 7060 12500 368 819 424 101

1060 1510 1660 <3.6 <1.3 5820 849 <3.0 6550 905 8060 15400 1310 2160 1200 237

2270 3090 2550 <10 <3.8 14400 1820 <8.9 12800 1480 11500 23700 4120 4090 2450 488

3760 5240 6000 <2.6 <0.95 23000 3000 <2.2 25700 3270 29700 56700 5840 7150 4120 826

5534 7893.3 8797 0 0 37332 6169 0 60157 5595.4 53093 87390 9404.6 8903.3 5205.7 826

<1.9 <1.6 <0.67 <2.9 <1.0 <0.76 <2.6 <2.4 747 78.4 853 1090 16.1 <0.79 <0.94 <2.4

<2.7 81.3 172 <4.0 <1.5 301 <3.7 <3.5 2860 247 3180 4060 86.9 88.7 51.7 <3.3

625 934 1090 <5.9 <2.2 4390 658 <5.1 11300 773 8390 11000 904 648 391 <4.9

1150 1640 1530 <9.5 <3.5 9670 2510 <8.1 19500 1220 11000 14500 2560 1020 646 <7.8

1780 2660 2790 <2.9 <1.0 14400 3170 <2.4 34400 2310 23500 30600 3560 1760 1090 <2.4

<1.7 <1.4 195 <2.6 <0.95 131 <2.4 <2.2 1740 261 3050 5140 39.6 77.6 43.0 <2.2

429 638 1600 <4.0 <1.5 2620 332 <3.5 4660 631 7060 12500 368 819 424 101

1060 1510 1660 <3.6 <1.3 5820 849 <3.0 6550 905 8060 15400 1310 2160 1200 237

2270 3090 2550 <10 <3.8 14400 1820 <8.9 12800 1480 11500 23700 4120 4090 2450 488

3760 5240 6000 <2.6 <0.95 23000 3000 <2.2 25700 3270 29700 56700 5840 7150 4120 826

5530 7900 8790 <2.6 <0.95 37300 6170 <2.2 60100 5590 53200 87400 9400 8910 5210 826

3320 3550 15200 1190 370 13900 7360 3690 39100 7920 111000 55000 4690 6820 10300 1240

ASB-810 ASB-811 ASB-812 ASB-813

D3 C2 B2 D2
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

ASB-815A ASB-815B

2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-12-09 2013-12-09 2013-12-09 2013-12-09 2013-12-09 2013-12-03 2013-12-03 2013-12-03 2013-12-03 2013-12-09 2013-12-09

0 0.5 3.5 5 0 1.5 5.5 2.5 2.5 0 4.5 3.5 5.5 0 3

0.5 1 3.5 6 0.5 2 6 3 3 0.5 5 4 6 0.5 3.5

B2 B2

Y N N N Y N N Y Y Y N N N Y N

<0.22 621 <2.6 <3.0 237 545 <3.8 <2.9 <3.0 34.6 1300 1230 283 <1.6 73.3

52.3 2990 <3.7 <4.2 932 1590 <5.4 634 582 230 3940 3860 899 372 247

543 8870 320 <6.2 4390 4750 <7.9 2100 2060 2670 8790 9210 2750 3370 802

1810 8470 804 259 6030 8060 <13 3930 3450 10000 13400 13100 6120 9520 1090

107 6020 <2.4 <2.7 749 2740 <3.5 531 542 96.3 5730 5970 693 274 314

404 15000 281 <4.2 4510 7650 <5.4 3120 3200 1240 10600 12300 2020 2480 984

1050 14200 595 <3.7 6360 9590 <4.8 4600 4450 4050 12200 15100 3870 5920 1400

3090 16800 1050 233 10800 13800 <14 6030 5930 12600 22600 29300 8340 19100 2260

4660 52000 1920 233 22400 33700 <3.5 14300 14100 18000 51100 62700 14900 27800 4960

7056.3 72971 3050 492 34008 48725 0 20945 20214 30920.9 78560 90070 24975 41036 7170.3

<0.22 621 <2.6 <3.0 237 545 <3.8 <2.9 <3.0 34.6 1300 1230 283 <1.6 73.3

52.3 2990 <3.7 <4.2 932 1590 <5.4 634 582 230 3940 3860 899 372 247

543 8870 320 <6.2 4390 4750 <7.9 2100 2060 2670 8790 9210 2750 3370 802

1810 8470 804 259 6030 8060 <13 3930 3450 10000 13400 13100 6120 9520 1090

2410 20900 1120 259 11600 14900 <3.8 6670 6090 12900 27400 27400 10000 13300 2220

107 6020 <2.4 <2.7 749 2740 <3.5 531 542 96.3 5730 5970 693 274 314

404 15000 281 <4.2 4510 7650 <5.4 3120 3200 1240 10600 12300 2020 2480 984

1050 14200 595 <3.7 6360 9590 <4.8 4600 4450 4050 12200 15100 3870 5920 1400

3090 16800 1050 233 10800 13800 <14 6030 5930 12600 22600 29300 8340 19100 2260

4660 52000 1920 233 22400 33700 <3.5 14300 14100 18000 51100 62700 14900 27800 4960

7060 72900 3050 493 34000 48700 <3.5 20900 20200 30900 78500 90100 25000 41100 7170

10400 27100 1160 729 21600 87500 968 13800 17100 22100 49600 64600 20100 8920 52500

ASB-814 ASB-815 ASB-816 ASB-819

C3 B2 B2 C2
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

2013-11-14 2013-11-14 2013-11-14 2013-11-18 2013-11-18 2013-12-09 2013-12-09 2013-12-09 2013-12-09 2013-11-14 2013-11-14 2013-11-14 2013-11-18 2013-11-18 2013-11-18

0 3 5.5 0 3.5 0 1.5 2.5 3 0 4 5 0 2 5.5

0.5 3.5 6 0.5 4 0.5 2 3 3.5 0.5 4.5 5.5 0.5 2.5 6

Y N N Y N Y N N N Y N N Y N N

<0.57 <2.5 <0.32 <0.17 60.5 <1.5 1910 219 211 <1.2 <2.8 <1.5 <0.17 1460 1670

31.2 <3.5 <0.45 <0.24 261 217 5100 792 754 363 <4.0 <2.1 11.2 3120 3390

389 <5.1 <0.67 22.8 721 1990 14300 2640 2650 3010 <5.9 80.4 72.3 6830 6540

2300 285 27.5 <0.56 1470 4130 21300 5570 5140 5320 720 199 223 5820 6640

30.4 <2.3 <0.29 <0.15 248 166 6380 873 840 402 <2.6 <1.3 14.8 4880 5700

277 142 16.9 15.4 929 1220 16400 4620 4470 1780 <4.0 71.6 39.7 7940 9390

1260 321 44.5 <0.21 801 3290 19400 6410 5960 4790 <3.5 231 87.9 7520 8240

4870 731 122 367 506 8970 25600 8890 7840 9910 1200 558 298 10100 10100

6440 1190 184 382 2480 13700 67800 20800 19100 16900 1200 861 440 30400 33400

9157.6 1479 210.9 405.2 4996.5 19983 110390 30014 27865 25575 1920 1140 746.9 47670 51670

<0.57 <2.5 <0.32 <0.17 60.5 <1.5 1910 219 211 <1.2 <2.8 <1.5 <0.17 1460 1670

31.2 <3.5 <0.45 <0.24 261 217 5100 792 754 363 <4.0 <2.1 11.2 3120 3390

389 <5.1 <0.67 22.8 721 1990 14300 2640 2650 3010 <5.9 80.4 72.3 6830 6540

2300 285 27.5 <0.56 1470 4130 21300 5570 5140 5320 720 199 223 5820 6640

2720 285 27.5 22.8 2510 6340 42600 9220 8750 8700 720 279 306 17200 18200

30.4 <2.3 <0.29 <0.15 248 166 6380 873 840 402 <2.6 <1.3 14.8 4880 5700

277 142 16.9 15.4 929 1220 16400 4620 4470 1780 <4.0 71.6 39.7 7940 9390

1260 321 44.5 <0.21 801 3290 19400 6410 5960 4790 <3.5 231 87.9 7520 8240

4870 731 122 367 506 8970 25600 8890 7840 9910 1200 558 298 10100 10100

6440 1190 184 382 2480 13700 67800 20800 19100 16900 1200 861 440 30400 33400

9160 1480 211 405 4990 20000 110000 30000 27900 25600 1920 1140 746 47600 51600

6330 1330 56.3 345 2820 9770 25600 7140 13000 23900 8210 3190 824 82200 54400

90.7 ASB-823 ASB-824 ASB-825ASB-821

B2 D2 B1D2 B1

 11/12/2019 10:49:37 AM 

Page 7 of 13 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

ASB-87

2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 1994-02-15

0 4 7 11 17 17.5 9.5 2 4 3 6.5 9 11.5 5.5 2.5 2

2 6 7.5 11.5 17.5 18 10 4 6 3.5 6.5 9.5 12 6 3 4

B2

Y N Y N N Y N Y N Y N N Y N N Y

NA NA 14.7 <0.064 <0.064 <0.064 <0.083 NA NA 4850 721 71.7 438 2810 2800 NA

NA NA 137 80.7 <0.15 <0.15 <0.19 NA NA 8520 1950 269 1170 7300 7840 NA

NA NA 144 113 <0.27 <0.27 29 NA NA 14800 5210 707 2760 16600 17100 NA

NA NA <0.40 <0.37 <0.37 <0.37 31.3 NA NA 12600 8380 834 3270 17800 14700 NA

NA NA 51.8 27.6 <0.11 <0.11 <0.14 NA NA 13700 2630 315 1230 5520 6120 NA

NA NA 404 334 <0.10 <0.10 24.1 NA NA 17400 5850 1100 2660 11400 13300 NA

NA NA 121 115 <2.0 <2.0 26.4 NA NA 13200 5730 1050 2930 14400 17500 NA

NA NA <0.72 <0.67 <0.67 <0.68 27.8 NA NA 16700 6720 918 5800 30700 33300 NA

NA NA 576 477 <0.10 <0.10 78.3 NA NA 61000 20900 3380 12600 62000 70300 NA

NA NA 872.5 670.3 0 0 138.6 0 0 101770 37191 5264.7 20258 106530 112660 NA

NA NA 14.7 <0.064 <0.064 <0.064 <0.083 NA NA 4850 721 71.7 438 2810 2800 NA

NA NA 137 80.7 <0.15 <0.15 <0.19 NA NA 8520 1950 269 1170 7300 7840 NA

NA NA 144 113 <0.27 <0.27 29.0 NA NA 14800 5210 707 2760 16600 17100 NA

NA NA <0.40 <0.37 <0.37 <0.37 31.3 NA NA 12600 8380 834 3270 17800 14700 NA

NA NA 296 193 <0.064 <0.064 60.4 NA NA 40700 16300 1880 7640 44500 42400 NA

NA NA 51.8 27.6 <0.11 <0.11 <0.14 NA NA 13700 2630 315 1230 5520 6120 NA

NA NA 404 334 <0.10 <0.10 24.1 NA NA 17400 5850 1100 2660 11400 13300 NA

NA NA 121 115 <2.0 <2.0 26.4 NA NA 13200 5730 1050 2930 14400 17500 NA

NA NA <0.72 <0.67 <0.67 <0.68 27.8 NA NA 16700 6720 918 5800 30700 33300 NA

NA NA 576 477 <0.10 <0.10 78.3 NA NA 61000 20900 3380 12600 62000 70300 NA

NA NA 872 670 <0.064 <0.064 139 NA NA 102000 37200 5260 20300 107000 113000 NA

2000.00 100000.00 NA NA NA NA NA 1500.00 63000.00 NA NA NA NA NA NA 237000.00

ASB-85 ASB-858 ASB-859 ASB-86 ASB-861

1993-11-09 1993-11-09

ASB-860

A1A1A1B1 B2 B2
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

GMW-137 GMW-138

1994-02-22 2005-04-18 1994-02-22 2005-04-15 1998-11-13 2005-04-18 1998-11-12 2005-04-15 1998-11-13 1998-11-13 2016-10-10 2016-10-10 2016-10-10 2016-10-10 2016-10-07 2016-10-07

0 0.5 0 1.5 2 1 0 0 4 4 2 14.5 14.5 2 11 19.5

2 1 2 2 4 1.5 2 0.5 6 6 2.5 15 15 2.5 11.5 20

C1 B3

Y N Y N Y N Y N Y Y Y N Y N Y N

NA NA NA NA NA NA NA NA NA NA 3060 <0.072 <0.072 344 323 <0.069

NA NA NA NA NA NA NA NA NA NA 8100 <0.17 <0.17 936 1140 <0.16

NA NA NA NA NA NA NA NA NA NA 19400 <0.30 <0.30 1850 2900 <0.29

NA NA NA NA NA NA NA NA NA NA 35500 <0.42 <0.42 2590 3760 <0.40

NA NA NA NA NA NA NA NA NA NA 16800 <0.12 <0.13 1580 1200 <0.12

NA NA NA NA NA NA NA NA NA NA 30600 <0.11 <0.12 3570 3730 <0.11

NA NA NA NA NA NA NA NA NA NA 26900 <2.2 <2.2 2590 3210 <2.1

NA NA NA NA NA NA NA NA NA NA 27700 <0.75 <0.76 2780 2780 <0.73

NA NA NA NA NA NA NA NA NA NA 102000 <0.11 <0.12 10500 10900 <0.11

NA NA NA NA NA NA NA NA NA NA 168060 0 0 16240 19043 0

NA NA NA NA NA NA NA NA NA NA 3060 <0.072 <0.072 344 323 <0.069

NA NA NA NA NA NA NA NA NA NA 8100 <0.17 <0.17 936 1140 <0.16

NA NA NA NA NA NA NA NA NA NA 19400 <0.30 <0.30 1850 2900 <0.29

NA NA NA NA NA NA NA NA NA NA 35500 <0.42 <0.42 2590 3760 <0.40

NA NA NA NA NA NA NA NA NA NA 66100 <0.072 <0.072 5710 8120 <0.069

NA NA NA NA NA NA NA NA NA NA 16800 <0.12 <0.13 1580 1200 <0.12

NA NA NA NA NA NA NA NA NA NA 30600 <0.11 <0.12 3570 3730 <0.11

NA NA NA NA NA NA NA NA NA NA 26900 <2.2 <2.2 2590 3210 <2.1

NA NA NA NA NA NA NA NA NA NA 27700 <0.75 <0.76 2780 2780 <0.73

NA NA NA NA NA NA NA NA NA NA 102000 <0.11 <0.12 10500 10900 <0.11

NA NA NA NA NA NA NA NA NA NA 168000 <0.072 <0.072 16200 19000 <0.069

1800.00 38000 28000.00 39000 50000 126000 191000 69900 338000 185000 NA NA NA NA NA NA

ASB-88 ASB-89 GMW-123 GMW-126 GMW-688 GMW-689 GMW-690

B2 B2 B2D2 C3 D3C3
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

HSB-230

2016-10-11 2016-10-11 2013-11-25 2013-11-25 2013-11-25 2013-11-25 2013-11-25 2013-11-25 2013-11-25 2013-11-25 2013-11-14 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-13

2.5 14.5 0 1.5 3 5.5 6.5 7.5 8.5 9.5 0 0 1 3.5 4.5 5.5 6.5

3 15 0.5 2 3.5 6 7 8 9 10 0.5 0.5 1.5 4 5 6 7

D2

Y N

6190 <0.068 29 75.2 226 <2.0 <1.7 <1.7 <1.4 <1.3 48.9 80.3 <2.8 <1.2 <1.1 <1.4 <0.95

10100 <0.16 148 369 1090 <2.9 <2.4 <2.3 <2.0 107 447 697 158 <1.7 301 <1.9 <1.3

17100 <0.29 1320 1310 3790 458 117 99.8 219 396 4770 6110 1010 106 2090 <2.9 <2.0

16900 <0.39 3320 1780 2990 <6.8 <5.7 <5.5 <4.7 137 5720 6460 1270 274 2130 <4.6 <3.2

12000 <0.12 108 260 917 108 <1.6 <1.5 109 153 301 193 <2.5 <1.1 69.9 <1.3 <0.87

18300 <0.11 494 1160 3430 397 <2.4 90 345 641 4730 3210 655 46.4 1440 <1.9 <1.3

13300 <2.1 1820 1990 5780 780 275 164 618 1210 18800 11300 2090 188 4020 83.5 119

14700 <0.71 5250 2670 7230 554 389 188 818 1410 27800 19200 3450 550 5870 195 247

58300 <0.11 7670 6070 17400 1840 664 442 1890 3420 51600 34000 6190 784 11400 278 365

108590 0 12489 9614.2 25453 2297 781 541.8 2109 4054 62616.9 47250.3 8633 1164.4 15920.9 278.5 366

6190 <0.068 29 75.2 226 <2.0 <1.7 <1.7 <1.4 <1.3 48.9 80.3 <2.8 <1.2 <1.1 <1.4 <0.95

10100 <0.16 148 369 1090 <2.9 <2.4 <2.3 <2.0 107 447 697 158 <1.7 301 <1.9 <1.3

17100 <0.29 1320 1310 3790 458 117 99.8 219 396 4770 6110 1010 106 2090 <2.9 <2.0

16900 <0.39 3320 1780 2990 <6.8 <5.7 <5.5 <4.7 137 5720 6460 1270 274 2130 <4.6 <3.2

50300 <0.068 4810 3530 8100 458 117 99.8 219 640 11000 13400 2440 381 4510 <1.4 <0.95

12000 <0.12 108 260 917 108 <1.6 <1.5 109 153 301 193 <2.5 <1.1 69.9 <1.3 <0.87

18300 <0.11 494 1160 3430 397 <2.4 90 345 641 4730 3210 655 46.4 1440 <1.9 <1.3

13300 <2.1 1820 1990 5780 780 275 164 618 1210 18800 11300 2090 188 4020 83.5 119

14700 <0.71 5250 2670 7230 554 389 188 818 1410 27800 19200 3450 550 5870 195 247

58300 <0.11 7670 6070 17400 1840 664 442 1890 3420 51600 34000 6190 784 11400 278 365

109000 <0.068 12500 9600 25500 2300 781 542 2110 4060 62600 47400 8630 1160 15900 278 365

NA NA 39200 86200 64800 4620 696 1950 843 1200 26400 62700 5970 1680 1790 693 790

90.7 HSB-231HSB-229

B2 C2 D2
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

SB-14 SB-15

2009-04-29 2015-09-18 2009-04-29 2015-10-05 2015-10-05 2015-10-05 2009-04-29 2015-10-08 2015-10-08 2009-04-29 2015-10-08 2015-10-08 2015-09-25 2015-09-18 2015-10-09 2015-10-09

2.5 4 2.5 9.5 11.5 20 2.5 6 12 2.5 1 13 2.5 3.5 11 12.5

3 4.5 3 10 12 20.5 3 6.5 12.5 3 1.5 13.5 3 4 11.5 13

B3 C4

Y N Y N N N Y N N Y N N Y Y Y N

NA <2.2 NA 2630 <1.4 <1.2 NA <3.9 <2.4 NA 443 <2.2 <1.5 <1.4 1070 <0.43

NA <2.0 NA 4220 <1.3 <1.1 NA 198 <2.2 NA 1560 <2.0 <1.4 <1.3 4130 29.8

NA <4.0 NA 6720 <2.5 <2.3 NA 2100 <4.5 NA 6700 88.3 <2.8 <2.5 11200 135

NA 114 NA 4570 <3.0 <2.7 NA 2550 <5.4 NA 9960 <4.8 82.1 82.1 10600 372

NA <1.8 NA 7700 <1.1 <1.0 NA <3.2 <2.0 NA 1480 <1.8 <1.2 <1.1 3150 13.9

NA <1.4 NA 11100 <0.87 <0.78 NA 1010 <1.5 NA 4330 <1.4 <0.95 <0.88 8430 48.4

NA <2.7 NA 9120 <1.7 <1.5 NA 3860 <3.0 NA 8420 <2.7 <1.9 <1.7 9820 114

NA <8.3 NA 10100 70.1 <4.7 NA 6590 <9.2 NA 19700 424 <5.6 <5.2 16200 459

NA <1.4 NA 38000 70.1 <0.78 NA 11500 <1.5 NA 33900 424 <0.95 <0.88 37600 635

0 114 0 56160 70.1 0 NA 16308 0 0 52593 512.3 82.1 82.1 64600 1172.1

NA <2.2 NA 2630 <1.4 <1.2 NA <3.9 <2.4 NA 443 <2.2 <1.5 <1.4 1070 <0.43

NA <2.0 NA 4220 <1.3 <1.1 NA 198 <2.2 NA 1560 <2.0 <1.4 <1.3 4130 29.8

NA <4.0 NA 6720 <2.5 <2.3 NA 2100 <4.5 NA 6700 88.3 <2.8 <2.5 11200 135

NA 114 NA 4570 <3.0 <2.7 NA 2550 <5.4 NA 9960 <4.8 82.1 82.1 10600 372

NA 114 NA 18100 <1.3 <1.1 NA 4850 <2.2 NA 18700 88.3 82.1 82.1 27100 537

NA <1.8 NA 7700 <1.1 <1.0 NA <3.2 <2.0 NA 1480 <1.8 <1.2 <1.1 3150 13.9

NA <1.4 NA 11100 <0.87 <0.78 NA 1010 <1.5 NA 4330 <1.4 <0.95 <0.88 8430 48.4

NA <2.7 NA 9120 <1.7 <1.5 NA 3860 <3.0 NA 8420 <2.7 <1.9 <1.7 9820 114

NA <8.3 NA 10100 70.1 <4.7 NA 6590 <9.2 NA 19700 424 <5.6 <5.2 16200 459

NA <1.4 NA 38000 70.1 <0.78 NA 11500 <1.5 NA 33900 424 <0.95 <0.88 37600 635

NA 114 NA 56100 70.1 <17 NA 16300 <34 NA 52600 512 82.1 82.1 64600 1170

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SB-10 SB-11 SB-12 SB-13 SB-16

B2B3 B2 B3 B3
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

2015-10-05 2015-10-05 2015-10-05 2008-09-15 2015-11-18 2015-11-18 2015-10-07 2015-10-07 2009-04-29 2015-09-25 2009-04-29 2015-11-19 2015-11-19 2009-04-29 2015-11-19 2015-11-19

1 2.5 19 0 1.5 9.5 20.5 4 2.5 4.5 2.5 5.5 10.5 2.5 6 10.5

1.5 3 19.5 0.5 2 10 21 4.5 3 5 3 6 11 3 6.5 11

Y N N Y N N Y N Y N Y N N Y N N

1240 2230 <1.2 NA 1820 <1.1 <1.2 2080 NA <5.4 NA 2220 <1.4 NA 2600 <1.1

3130 5710 <1.1 NA 5060 <1.0 <1.1 5230 NA <4.9 NA 7470 <1.3 NA 9970 <1.0

8820 14300 <2.3 NA 10900 76.4 <2.2 14100 NA <9.9 NA 16800 64.3 NA 25000 118

8810 26700 <2.7 NA 24700 158 <2.6 19100 NA 263 NA 37500 247 NA 58500 334

4570 12600 <1.0 NA 11300 <0.92 <0.97 7770 NA <4.4 NA 10500 <1.1 NA 14400 <0.94

13500 25900 <0.78 NA 19600 60.8 <0.75 20000 NA <3.4 NA 26000 <0.89 NA 44700 139

14300 24200 <1.5 NA 14000 90.7 <1.5 25200 NA <6.7 NA 20600 <1.7 NA 38000 173

16000 24700 <4.7 NA 15300 125 <4.5 29600 NA <20 NA 15700 <5.3 NA 31800 196

48400 87500 <0.78 NA 60100 277 <0.75 82600 NA <3.4 NA 72900 <0.89 NA 129000 508

70370 136340 0 NA 102680 510.9 0 123080 NA 263 NA 136790 311.3 NA 224970 960

1240 2230 <1.2 NA 1820 <1.1 <1.2 2080 NA <5.4 NA 2220 <1.4 NA 2600 <1.1

3130 5710 <1.1 NA 5060 <1.0 <1.1 5230 NA <4.9 NA 7470 <1.3 NA 9970 <1.0

8820 14300 <2.3 NA 10900 76.4 <2.2 14100 NA <9.9 NA 16800 64.3 NA 25000 118

8810 26700 <2.7 NA 24700 158 <2.6 19100 NA 263 NA 37500 247 NA 58500 334

22000 48900 <1.1 NA 42400 235 <1.1 40500 NA 263 NA 64000 312 NA 96000 452

4570 12600 <1.0 NA 11300 <0.92 <0.97 7770 NA <4.4 NA 10500 <1.1 NA 14400 <0.94

13500 25900 <0.78 NA 19600 60.8 <0.75 20000 NA <3.4 NA 26000 <0.89 NA 44700 139

14300 24200 <1.5 NA 14000 90.7 <1.5 25200 NA <6.7 NA 20600 <1.7 NA 38000 173

16000 24700 <4.7 NA 15300 125 <4.5 29600 NA <20 NA 15700 <5.3 NA 31800 196

48400 87500 <0.78 NA 60100 277 <0.75 82600 NA <3.4 NA 72900 <0.89 NA 129000 508

70400 136000 <17 NA 103000 511 <17 123000 NA 263 NA 137000 312 NA 225000 961

NA NA NA 3900 NA NA NA NA NA NA NA NA NA NA NA NA

SB-8SB-3 SB-4 SB-5 SB-6 SB-7

B1 B1B1 B1 B2 B3
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TABLE 1E

SOIL ANALYTICAL DATA

TOTAL AND EXTRACTABLE PETROLEUM HYDROCARBON 

Bayway Refinery Complex - IAOC A18

November 9, 1993 through September 21, 2018

Chemical Units

C10-C12 Aromatics mg/kg ~ ~ ~

C12-C16 Aromatics mg/kg ~ ~ ~

C16-C21 Aromatics mg/kg ~ ~ ~

C21-C36 Aromatics mg/kg ~ ~ ~

C9-C12 Aliphatics mg/kg ~ ~ ~

C12-C16 Aliphatics mg/kg ~ ~ ~

C16-C21 Aliphatics mg/kg ~ ~ ~

C21-C40 Aliphatics mg/kg ~ ~ ~

Total Aliphatics mg/kg ~ ~ ~

Total EPH mg/kg 1,700 8,000 30,000

TPH-C10-C12 aromatics mg/kg ~ ~ ~

TPH-C12-C16 aromatics mg/kg ~ ~ ~

TPH-C16-C21 aromatics mg/kg ~ ~ ~

TPH-C21-C36 aromatics mg/kg ~ ~ ~

Total TPH Aromatics mg/kg ~ ~ ~

TPH-C9-C12 aliphatics mg/kg ~ ~ ~

TPH-C12-C16 aliphatics mg/kg ~ ~ ~

TPH-C16-C21 aliphatics mg/kg ~ ~ ~

TPH-C21-C40 aliphatics mg/kg ~ ~ ~

Total TPH Aliphatics mg/kg ~ ~ ~

TPH Extractables, unspecified mg/kg ~ ~ ~

TOTAL PETROLEUM HYDROCARBONS mg/kg ~ ~ ~

EXTRACTABLE PETROLEUM HYDROCARBON

TOTAL PETROLEUM HYDROCARBON

Date

Location ID

NJDEP EPH 

ECOLOGICAL 

SCREENING 

CRITERIA

NJDEP Category 

2 EPH Product 

Determination 

Criterion

End Depth

Start Depth

Grid Cell (Figures 1A through 1E)

NJDEP EPH 

Ceiling Limit 

Concentration

2009-04-29 2015-11-18 2015-11-18

2.5 1.5 12.5

3 2 13

Y N N

Notes:

NA 3230 <1.4 ~ No standard exists for this compound in this classification.

NA 9900 <1.3 EPH Extractable Petroleum Hydrocarbon

NA 22600 <2.6 TPH Total Petroleum Hydrocarbon

NA 18400 <3.1 mg/kg Milligrams per kilogram

NA 10000 <1.1 <5.0 Not detected at or above the method detection limit, method detection limit included.

NA 33800 <0.88 NA Not analyzed

NA 41900 <1.7 NJDEP New Jersey Department of Environmental Protection

NA 53300 <5.2 Bold Concentration exceeds the Maximum Allowable Concentration for Capping (30,000 mg/kg)

NA 139000 <0.88 Yellow highlight Concentration exceeds NJDEP Category 2 EPH Product Determination Criteria for crude oil (8,000 mg/kg)

NA 193130 0

NA 3230 <1.4

NA 9900 <1.3

NA 22600 <2.6

NA 18400 <3.1

NA 54100 <1.3

NA 10000 <1.1

NA 33800 <0.88

NA 41900 <1.7

NA 53300 <5.2

NA 139000 <0.88

NA 193000 <19

NA NA NA

SB-9

B2
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

AGRO-1 AGRO-2 AGRO-3 AGRO-4 AGRO-5 AGRO-6 AGRO-7 AGRO-8 AGRO-9 AGRO-10 AGRO-11 AGRO-12 ASB-121 ASB-122 ASB-162 ASB-193
2016-11-02 2016-11-02 2016-11-02 2016-11-03 2016-11-02 2016-11-03 2016-11-03 2016-11-07 2016-11-07 2016-11-07 2016-11-09 2016-11-09 2005-04-15 2005-04-18 2005-04-15 1999-04-20 1999-04-19 2005-04-15

0 0 0 0 0 0 0 0 0 0 0 0 1.5 1.5 0.5 2 0 1

1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 4 2 1.5

B3 D3 C3 C3 C2 C2 C2 C1 C2 C2 D3 D3 B2 B2 C2 B1

Chemical Units Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N

Chloride mg/kg 8220 15900 7840 12300 7590 12500 7340 11500 6580 6150 15700 11700 NA NA NA NA NA NA

pH pH 

units

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 7.6 7.6 NA

Total organic carbon mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

nitrate mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

nitrite mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

nitrogen, nitrate+nitrite mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

phosphorus mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

specific conductivity umhos/

cm

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

percent solids % 62.8 63.7 58.0 54.6 57.8 61.5 69.8 57.7 60.5 82.4 45.6 54.5 58.7 73.8 49.8 NA 84.2 73.0

End Depth

Start Depth

Location ID

Date

ASB-208

Grid Cell (Figures 1A through 1E) B2
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

ASB-413 ASB-414
1999-04-19 2005-04-18 1999-04-19 2005-04-15 2003-12-23 2005-04-18 2003-12-23 2003-12-23 2013-05-31 2013-05-31 2013-11-12 2013-11-12 2013-11-12 2013-11-12 2013-11-12 2013-11-12 2013-11-12

0 1.5 0 1 0 0.5 0 0 0 0.5 0 1.5 4.5 5.5 6.5 7.5 8.5

2 2 2 1.5 0.5 1 0.5 0.5 0.5 1 0.5 2 5 6 7 8 9

D3 D2

Y N Y N Y N Y Y Y N Y N N N N N N

NA NA NA NA 7330 NA 6360 <3300 NA NA NA NA NA NA NA NA NA

7.0 NA 7.5 NA 7.88 NA 7.37 7.42 NA NA NA NA NA NA NA NA NA

NA NA NA NA 444000 NA 80200 166000 NA NA NA NA NA NA NA NA NA

NA NA NA NA <54 NA <30 <33 NA NA NA NA NA NA NA NA NA

NA NA NA NA 0.62 NA 0.074 B 0.071 B NA NA NA NA NA NA NA NA NA

NA NA NA NA <53.0 NA <30.0 <33.0 NA NA NA NA NA NA NA NA NA

NA NA NA NA 343 NA 175 204 NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

68.1 21.4 84.3 77.0 36.8 30.5 67.2 59.4 77.8 52.9 77.5 60.8 40.7 27.8 20.7 77.0 80.1

ASB-795 ASB-796ASB-217 ASB-218 ASB-412

C1 D3 D2 C3 B1
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

ASB-803A ASB-803B
2013-11-18 2013-11-18 2013-12-09 2013-12-09 2013-11-26 2013-11-26 2013-11-26 2013-11-26 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-11-15

0 5 0 3 0 1.5 5.5 0.5 0 5.5 0.5 0.5 0 2.5 4 0 3.5 4

0.5 6 0.5 3.5 0.5 2 6 1 0.5 6 1 1 0.5 3 4.5 0.5 4 4.5

C2 C2

Y N Y N Y N N N Y N Y Y Y N N Y N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

78.9 43.5 64.7 54.0 61.1 16.5 14.4 55.9 74.2 12.4 48.4 43.2 78.2 17.4 35.3 53.5 18.5 21.2

ASB-804 ASB-805ASB-803ASB-797 ASB-798 ASB-802

C2 D2 C2B2 B2 C2
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

ASB-809A ASB-809B
2013-11-26 2013-11-26 2013-11-26 2013-11-26 2013-11-14 2013-11-14 2013-11-14 2013-11-11 2013-11-11 2013-11-11 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-13

0 2.5 3.5 4.5 0 3 5 0 3 4.5 0 4.5 1.5 1.5 0 3.5 4.5

0.5 3 4 5 0.5 3.5 5.5 0.5 3.5 5 0.5 5 2 2 0.5 4 5

D3 D3

Y N N N Y N N Y N N Y N Y Y Y N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

73.0 14.5 14.2 17.2 73.1 20.4 48.6 69.6 34.8 39.4 52.2 36.1 25.0 26.8 63.6 16.5 45.2

ASB-806 ASB-807 ASB-808 ASB-809 ASB-810

C3 D2 C3 D3 D3
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

ASB-815A ASB-815B
2013-11-26 2013-11-26 2013-11-26 2013-12-03 2013-12-03 2013-11-14 2013-11-14 2013-11-14 2013-11-14 2013-11-15 2013-11-15 2013-11-15 2013-11-15 2013-12-09 2013-12-09 2013-12-09 2013-12-09 2013-12-09

0 1 5.5 0 1.5 0 1.5 4 4.5 0 0.5 3.5 5 0 1.5 5.5 2.5 2.5

0.5 1.5 6 0.5 2 0.5 2 4.5 5 0.5 1 3.5 6 0.5 2 6 3 3

B2 B2

Y N N Y N Y N N N Y N N N Y N N Y Y

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

57.7 17.6 19.7 78.7 78.6 73.5 18.9 16.5 20.4 72.2 68.1 15.7 15.5 59.2 64.1 11.9 14.3 14.5

ASB-812 ASB-813 ASB-814 ASB-815ASB-811

D2 C3 B2C2 B2
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

ASB-825
2013-12-03 2013-12-03 2013-12-09 2013-12-09 2013-11-14 2013-11-14 2013-11-14 2013-11-18 2013-11-18 2013-12-09 2013-12-09 2013-12-09 2013-12-09 2013-11-14 2013-11-14 2013-11-14 2013-11-18

0 5.5 0 3 0 3 5.5 0 3.5 0 1.5 2.5 3 0 4 5 0

0.5 6 0.5 3.5 0.5 3.5 6 0.5 4 0.5 2 3 3.5 0.5 4.5 5.5 0.5

B1

Y N Y N Y N N Y N Y N N N Y N N Y

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

69.7 20.2 54.6 21.1 65.0 18.8 48.1 87.8 84.0 67.7 70.8 13.4 12.6 65.0 17.0 31.4 92.1

Notes: ASB-823 ASB-824ASB-816 ASB-819 ASB-821

B2 C2 D2 B1 B2 D2
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

ASB-88 ASB-89 GMW-137 GMW-138
2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-06 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2016-10-05 2005-04-18 2005-04-15 1998-11-13 2005-04-18 1998-11-12 2005-04-15 1998-11-13 1998-11-13 2016-10-10 2016-10-10

7 11 17 17.5 9.5 3 6.5 9 11.5 5.5 2.5 0.5 1.5 2 1 0 0 4 4 2 14.5

7.5 11.5 17.5 18 10 3.5 6.5 9.5 12 6 3 1 2 4 1.5 2 0.5 6 6 2.5 15

D2 C3 C1 B3

Y N N Y N Y N N Y N N Y Y Y N Y N Y Y Y N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA 3.9 NA 2.4 NA 4.4 6.5 NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

89.3 89.0 89.1 95.5 74.3 67.7 70.2 50.0 53.9 81.4 74.7 19.1 23.3 35.1 50.0 63.6 81.9 32.7 75.4 51.7 83.0

ASB-860 ASB-861 GMW-123 GMW-126 GMW-688ASB-858 ASB-859

A1 B2 B2 C3 D3A1 B2

 11/12/2019 10:52:36 AM 
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

2016-10-10 2016-10-10 2016-10-07 2016-10-07 2016-10-11 2016-10-11 2013-11-25 2013-11-25 2013-11-25 2013-11-25 2013-11-25 2013-11-25 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2013-11-13 2009-04-29 2015-09-18

14.5 2 11 19.5 2.5 14.5 0 5.5 6.5 7.5 8.5 9.5 0 1 3.5 4.5 5.5 6.5 2.5 4

15 2.5 11.5 20 3 15 0.5 6 7 8 9 10 0.5 1.5 4 6 6 7 3 4.5

Y N Y N Y N Y N N N N N Y N N N N N Y N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

85.0 83.7 30.7 85.4 67.6 90.2 68.4 31.9 42.6 42.6 53.7 51.0 68.7 17.0 38.9 41.9 34.2 49.6 88.9 16.0

SB-10GMW-689 GMW-690 GMW-691 HSB-229 HSB-231

D2 B3B2 B2 B2 C2

 11/12/2019 10:52:36 AM 
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

SB-15
1996-11-25 1997-11-19 2009-04-29 2015-10-05 2015-10-05 2015-10-05 2009-04-29 2015-10-08 2015-10-08 2009-04-29 2015-10-08 2015-10-08 2015-09-25 2015-09-25 2015-09-18 2015-10-09 2015-10-09 2015-10-05 2015-10-05 2015-10-05 2008-09-15 2015-11-18 2015-11-18

0 2.5 9.5 11.5 20 2.5 6 12 2.5 1 13 2.5 14.5 3.5 11 12.5 1 2.5 19 0 1.5 9.5

0 3 10 12 20.5 3 6.5 12.5 3 1.5 13.5 3 15 4 11.5 13 1.5 3 19.5 0.5 2 10

C4

Y N N N N N Y N N Y N N Y N Y Y N Y N N Y N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

8.1 7.8 NA 7.81 8.12 8.72 NA 6.95 7.67 NA 7.49 7.88 7.54 NA NA 6.67 7.91 7.52 7.72 9.16 NA 7.39 7.81

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 2640 1810 1290 NA 3220 2540 NA 8970 4530 6530 NA NA 3590 2280 1270 2200 1030 NA 4130 1870

NA NA 92.8 71.8 83.1 92.3 88.3 47.4 71.3 88.1 53.4 75.0 25.2 74.3 24.9 38.8 80.2 50.2 55.6 91.0 92.5 54.5 74.7

SB-16 SB-3 SB-4SB-11 SB-12 SB-13 SB-14

B2 B3 B3 B3 B2 B1 B1

 11/12/2019 10:52:36 AM 
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TABLE 1F

SOIL ANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS 

Bayway Refinery Complex - IAOC A18

November 25, 1996 through November 9, 2016

Chemical Units

Chloride mg/kg

pH pH 

units
Total organic carbon mg/kg

nitrate mg/kg

nitrite mg/kg

nitrogen, nitrate+nitrite mg/kg

phosphorus mg/kg

specific conductivity umhos/

cm
percent solids %

End Depth

Start Depth

Location ID

Date

Grid Cell (Figures 1A through 1E)

2015-10-07 2015-10-07 2009-04-29 2015-09-25 2015-09-25 2009-04-29 2015-11-19 2015-11-19 2009-04-29 2015-11-19 2015-11-19 2009-04-29 2015-11-18 2015-11-18

20.5 4 2.5 4.5 14 2.5 5.5 10.5 2.5 6 10.5 2.5 1.5 12.5

21 4.5 3 5 14.5 3 6 11 3 6.5 11 3 2 13

Y N Y N N Y N N Y N N Y N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

9.10 7.45 NA 7.32 NA NA 8.12 8.09 NA 8.34 8.03 NA 8.03 7.92

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1330 6620 NA 6720 NA NA 4840 2810 NA 7010 3530 NA 5620 3600

89.5 63.9 89.9 12.5 78.0 84.3 40.1 80.5 86.5 20.7 77.0 88.2 67.7 76.4

Notes:

<5.0 Not detected at or above the method detection limit, method detection limit included.

J Indicates an estimated value

mg/kg Milligrams per kilogram

NA Not analyzed

SB-8 SB-9SB-5 SB-6 SB-7

B3 B1 B2B1B2

 11/12/2019 10:52:36 AM 
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

AWP-600 AWP-601 AWP-602 AWP-603 AWP-604

2019-05-08 2019-05-09 2019-05-09 2019-05-09 2019-05-08 1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13 2016-12-13

B3 C3 C3 C3 B3

Chemical Units Y Y Y Y Y Y N N N N N N N N N N N N N N N N N

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~ <0.3 <0.3 <0.3 <0.3 <0.3 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <2.20 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <0.22

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <2.90 <2.90 <2.90 <2.90 <2.90 <2.90 <2.90 <0.39

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.2

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <0.28

1,1-Dichloroethane µg/L ~ 50.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <0.21

1,1-Dichloroethene µg/L ~ 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <2.50 <2.40 <2.50 <2.50 <2.50 <2.50 <2.50 <0.20

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~ <0.4 <0.4 <0.4 <0.4 <0.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.50

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~ <0.3 <0.3 <0.3 <0.3 <0.3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.50

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~ <0.3 <0.3 <0.3 <0.3 <0.3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.69

1,2-dibromoethane µg/L ~ 0.03 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.22

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 0.66 J

1,2-Dichloroethane µg/L 2141 2.00 ~ ~ <0.3 <0.3 <0.3 <0.3 <0.3 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <2.10 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <0.39

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~ NA NA NA NA NA <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.40 <2.20 <2.40 <2.40 <2.40 <4.60 <4.60 NA

1,2-Dichloropropane µg/L 843 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <0.33

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 <5.00 <5.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <0.19

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 <5.00 <5.00 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <0.21

1-Butanol µg/L ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Butanol µg/L ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-butanone µg/L 302728 300.00 ~ ~ <0.3 0.4 J <0.3 <0.3 0.4 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.9

2-Hexanone µg/L ~ ~ ~ ~ <0.3 <0.3 <0.3 <0.3 <0.3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.5

4-methyl-2-pentanone µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.2

Acetone µg/L 32435 6000.00 ~ ~ <0.7 8 J <0.7 0.9 J 2 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <5.0

Benzene µg/L 1535 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 0.6 J <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 1.20 J <4.00 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <0.14

bromochloromethane µg/L ~ ~ ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.46

Bromodichloromethane µg/L ~ 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <0.55

Bromoform µg/L ~ 4.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <3.10 <3.10 <3.10 <3.10 <3.10 <3.10 <3.10 <0.34

Bromomethane µg/L ~ 10.00 ~ ~ <0.3 <0.3 <0.3 <0.3 <0.3 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <0.46

Carbon disulfide µg/L ~ 700.00 ~ ~ 0.3 J 1 J <0.2 0.7 J 1 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.33

Carbon tetrachloride µg/L ~ 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <1.80 <1.80 <1.80 <1.80 <1.80 <1.80 <1.80 <0.54

Chlorobenzene µg/L ~ 50.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 3.1

Chloroethane µg/L ~ ~ ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <3.10 <3.10 <3.10 <3.10 <3.10 <3.10 <3.10 <0.44

Chloroform µg/L ~ 70.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <0.23

Chloromethane µg/L ~ 30.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <3.40 <3.40 <3.40 <3.40 <3.40 <3.40 <3.40 <0.96

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.31

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <0.19

cyclohexane µg/L ~ ~ ~ ~ <0.2 <0.2 <0.2 <0.2 2 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.73

Dibromochloromethane µg/L ~ 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <2.80 <2.80 <2.80 <2.80 <2.80 <2.80 <2.80 <0.23

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.70

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Ethane µg/L ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Ethylbenzene µg/L ~ 700.00 ~ ~ <0.4 <0.4 <0.4 <0.4 0.6 J <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40 <0.20

Hexane µg/L ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

isopropylbenzene µg/L ~ 700.000 ~ ~ <0.2 <0.2 <0.2 <0.2 0.5 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.23 J

methyl acetate µg/L ~ ~ ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.5

methyl cyclohexane µg/L ~ ~ ~ ~ <0.2 <0.2 <0.2 <0.2 1 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.78

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000 <0.2 <0.2 <0.2 <0.2 0.4 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 18.7

Methylene chloride µg/L ~ 3.00 ~ ~ <0.3 <0.3 <0.3 <0.3 <0.3 1.10 JB <3.00 2.60 JB 3.80 B 2.50 JB 1.70 JB <3.00 1.30 J <3.00 <3.00 6.30 <2.70 <2.70 <2.70 <2.70 2.90 B <2.70 <1.0

n-Propylbenzene µg/L ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Styrene µg/L ~ 100.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.27

tert-Butyl alcohol µg/L ~ 100.00 ~ ~ <12 NA NA NA 40 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tetrachloroethene µg/L 93 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <0.23

Toluene µg/L ~ 600.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <0.23

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.36

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <0.26

Trichloroethene µg/L 1751 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <0.26

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.80 <2.80 <2.80 <2.80 <2.80 <2.80 <2.80 <0.58

Vinyl chloride µg/L ~ 1.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <2.70 <2.70 <2.70 <2.70 <2.70 <2.70 <2.70 <0.33

m/p-xylene µg/L ~ ~ ~ ~ <1 <1 <1 <1 <1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.42

o-xylene µg/L ~ ~ ~ ~ <0.4 <0.4 <0.4 <0.4 0.8 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.21

xylenes, total µg/L ~ 1000.00 ~ ~ <1 <1 <1 <1 <1 NA <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 1.00 J <5.00 <4.90 <4.90 <4.90 <4.90 <4.90 <7.40 <7.40 <0.21

Total VOC Alkanes µg/L ~ 100.00 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 7.2 J

Total VOC TICs µg/L ~ 500.00 ~ ~ 0 190 J 0 170 J 110 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 188 J

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C) B1

Date

Location ID EB-2S
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13 1999-06-23 2016-12-13

Y N N N N N N N N N N N N N N N N N N

<10.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <2.20 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <10 <0.22

<18.00 <7.00 <7.00 <7.00 9.40 <7.00 <7.00 <7.00 <7.00 <7.00 <2.90 <2.90 <2.90 <2.90 <2.90 <2.90 <2.90 <1 <0.39

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.2

<13.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <1 <0.28

5.50 J 7.10 6.90 11.00 4.00 J 11.00 10.00 6.60 1.70 J <5.00 <2.10 <2.10 <2.10 <2.10 7.00 8.60 13.00 <10 <0.21

<7.50 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <2.50 <2.40 <2.50 <2.50 <2.50 <2.50 <2.50 <1 <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <9 <0.50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.69

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <20 <0.22

5.60 6.80 11.00 9.10 5.70 18.00 23.00 9.00 2.60 13.00 1.30 J <3.50 <3.50 3.40 J <3.50 12.00 24.00 8 J <0.23

<7.50 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <2.10 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <1 <0.39

<5.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.40 <2.20 <2.40 <2.40 <2.40 <4.60 <4.60 <10 NA

<15.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1 <0.33

<25.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 <5.00 <5.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <10 <0.19

<25.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 <5.00 <5.00 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <10 <0.21

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <1.9

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <1.5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <1.2

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <5.0

12.00 10.00 5.00 J 22.00 12.00 5.40 12.00 20.00 6.40 2.40 J 1.00 J <2.30 <2.30 <2.30 7.90 24.00 57.00 10 <0.14

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.46

<5.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <2.30 <1 <0.55

<13.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <3.10 <3.10 <3.10 <3.10 <3.10 <3.10 <3.10 <1 <0.34

<25.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <10 <0.46

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.33

<7.50 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <1.80 <1.80 <1.80 <1.80 <1.80 <1.80 <1.80 <1 <0.54

<15.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 2 J <0.17

6.00 J <10.00 10.00 18.00 <10.00 14.00 11.00 8.80 J 1.70 J 5.60 J <3.10 <3.10 <3.10 <3.10 <3.10 <3.10 10.00 <10 <0.44

<5.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <1 <0.23

<25.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <3.40 <3.40 <3.40 <3.40 <3.40 <3.40 <3.40 <10 <0.96

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.31

<13.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <0.6 <0.19

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.73

<7.50 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <2.80 <2.80 <2.80 <2.80 <2.80 <2.80 <2.80 <10 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.70

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 51 JN NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<18.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 1.50 J <7.00 <7.00 <2.40 <2.40 <2.40 <2.40 <2.40 1.20 J 2.90 <10 <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <20 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.16

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.78

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 17 J <0.34

16.00 B <3.00 3.20 B 6.40 B 3.20 B <3.00 <3.00 1.70 J <3.00 <3.00 6.70 <2.70 <2.70 <2.70 <2.70 <2.70 <2.70 <1 <1.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <20 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.27

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 NA

<10.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <1 <0.23

<15.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <6.00 <2.10 <2.10 <2.10 <2.10 1.10 J <2.10 <2.10 <10 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.36

<13.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20 <1.2 <0.26

<5.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <2.10 <1 <0.26

<5.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.00 <2.80 <2.80 <2.80 <2.80 <2.80 <2.80 <2.80 NA <0.58

<25.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <2.70 <2.70 <2.70 <2.70 <2.70 <2.70 <2.70 <1 <0.33

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.42

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.21

NA <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 2.40 J <5.00 <5.00 1.00 J <4.90 <4.90 <4.90 11.50 J 1.70 J 6.10 J 2 J <0.21

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 341 0

B1

EB-3S

 11/5/2019 11:38:28 AM 

Page 2 of 16 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13

Y N N N N N N N N N N N N N N N N

<20.00 <10.00 <10.00 <10.00 <20.00 <4.00 <4.00 <20.00 <4.00 <20.00 <5.20 <2.10 <2.10 <2.10 <4.20 <2.10 <2.10

<35.00 <18.00 <18.00 <18.00 <35.00 <7.00 <7.00 <35.00 <7.00 <35.00 <7.20 <2.90 <2.90 <2.90 <5.80 <2.90 <2.90

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<25.00 <13.00 <13.00 <13.00 <25.00 <5.00 <5.00 <25.00 <5.00 <25.00 <7.50 <3.00 <3.00 <3.00 <6.00 <3.00 <3.00

<25.00 <13.00 <13.00 <13.00 <25.00 <5.00 <5.00 <25.00 <5.00 <25.00 <5.20 <2.10 <2.10 <2.10 <4.20 <2.10 <2.10

<15.00 <7.50 <7.50 <7.50 <15.00 <3.00 <3.00 <15.00 <3.00 <15.00 <6.20 <2.40 <2.50 <2.50 <5.00 <2.50 <2.50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<9.50 <4.80 <4.80 <4.80 <9.50 <1.90 <1.90 <9.50 <1.90 <9.50 <8.80 <3.50 <3.50 <3.50 <7.00 <3.50 <3.50

<15.00 <7.50 <7.50 <7.50 <15.00 <3.00 <3.00 <15.00 <3.00 <15.00 <5.50 <2.20 <2.20 <2.20 <4.40 <2.20 <2.20

<10.00 <5.00 <5.00 <5.00 <10.00 <2.00 <2.00 <10.00 <2.00 <10.00 <6.00 <2.20 <2.40 <2.40 <4.80 <4.60 <4.60

<30.00 <15.00 <15.00 <15.00 <30.00 <6.00 <6.00 <30.00 <6.00 <30.00 <4.80 <1.90 <1.90 <1.90 <3.80 <1.90 <1.90

<50.00 <25.00 <25.00 <25.00 <50.00 <10.00 <10.00 <25.00 <5.00 <25.00 <7.50 <3.00 <3.00 <3.00 <6.00 <3.00 <3.00

<50.00 <25.00 <25.00 <25.00 <50.00 <10.00 <10.00 <25.00 <5.00 <25.00 <8.80 <3.50 <3.50 <3.50 <7.00 <3.50 <3.50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4.90 J 194.00 125.00 229.00 170.00 82.00 58.00 120.00 79.00 78.00 60.00 81.00 84.00 44.00 34.00 92.00 76.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10.00 <5.00 <5.00 <5.00 <10.00 <2.00 <2.00 <10.00 <2.00 <10.00 <5.80 <2.30 <2.30 <2.30 <4.60 <2.30 <2.30

<25.00 <13.00 <13.00 <13.00 <25.00 <5.00 <5.00 <25.00 <5.00 <25.00 <7.80 <3.10 <3.10 <3.10 <6.20 <3.10 <3.10

<50.00 <25.00 <25.00 <25.00 <50.00 <10.00 <10.00 <50.00 <10.00 <50.00 <7.50 <3.00 <3.00 <3.00 <6.00 <3.00 <3.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<15.00 <7.50 <7.50 <7.50 <15.00 <3.00 <3.00 <15.00 <3.00 <15.00 <4.50 <1.80 <1.80 <1.80 <3.60 <1.80 <1.80

<30.00 <15.00 <15.00 <15.00 <30.00 <6.00 <6.00 <30.00 <6.00 <30.00 <6.20 <2.50 <2.50 <2.50 <5.00 <2.50 <2.50

<50.00 <25.00 <25.00 <25.00 <50.00 <10.00 <10.00 <50.00 <10.00 <50.00 <7.80 <3.10 <3.10 <3.10 <6.20 <3.10 <3.10

<10.00 <5.00 <5.00 <5.00 <10.00 <2.00 <2.00 <10.00 <2.00 <10.00 <5.50 <2.20 <2.20 <2.20 <4.40 <2.20 <2.20

<50.00 <25.00 <25.00 <25.00 <50.00 <10.00 <10.00 <50.00 <10.00 <50.00 <8.50 <3.40 <3.40 <3.40 <6.80 <3.40 <3.40

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<25.00 <13.00 <13.00 <13.00 <25.00 <5.00 <5.00 <25.00 <5.00 <25.00 <5.50 <2.20 <2.20 <2.20 <4.40 <2.20 <2.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<15.00 <7.50 <7.50 <7.50 <15.00 <3.00 <3.00 <15.00 <3.00 <15.00 <7.00 <2.80 <2.80 <2.80 <5.60 <2.80 <2.80

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

33.00 J 42.00 23.00 32.00 <35.00 30.00 22.00 21.00 J 14.00 21.00 J 23.00 17.00 12.00 22.00 17.00 18.00 14.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

39.00 B <7.50 9.70 B 24.00 B 36.00 B <3.00 <3.00 8.00 J <3.00 <15.00 19.00 <2.70 <2.70 <2.70 <5.40 <2.70 <2.70

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<20.00 <10.00 <10.00 <10.00 <20.00 <4.00 <4.00 <20.00 <4.00 <20.00 <5.00 <2.00 <2.00 <2.00 <4.00 <2.00 <2.00

31.00 J 12.00 J 6.90 J 11.00 J 5.60 J 4.90 J 3.10 J 4.90 J 3.10 J <30.00 2.50 J 4.60 4.20 1.90 J 3.20 J 6.20 J 4.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<25.00 <13.00 <13.00 <13.00 <25.00 <5.00 <5.00 <25.00 <5.00 <25.00 <5.50 <2.20 <2.20 <2.20 <4.40 <2.20 <2.20

<10.00 <5.00 <5.00 <5.00 <10.00 <2.00 <2.00 <10.00 <2.00 <10.00 <5.20 <2.10 <2.10 <2.10 <4.20 <2.10 <2.10

<10.00 <5.00 <5.00 <5.00 <10.00 <2.00 <2.00 <10.00 <2.00 <10.00 <7.00 <2.80 <2.80 <2.80 <5.60 <2.80 <2.80

<50.00 <25.00 <25.00 <25.00 <50.00 <10.00 <10.00 <50.00 <10.00 <50.00 <6.80 <2.70 <2.70 <2.70 <5.40 <2.70 <2.70

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 46.00 26.00 34.00 16.00 J 13.00 7.50 J 57.00 7.70 23.80 J 13.00 7.70 <4.90 15.20 6.40 J 12.60 J 12.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B1

EB-4S
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

1998-12-02 1999-07-07 2002-12-18 2013-10-31 2013-12-10 2014-09-16 2015-10-16 2016-02-02 2016-08-26 2016-12-07 2017-08-03 2018-09-21 2019-08-07 1998-12-02 1999-07-07 2002-12-18 2013-10-31 2013-12-10 2014-09-17 2015-10-16 2016-02-02 2016-08-26 2016-12-07 2017-08-03 2018-09-21 2019-08-09

Y N N N N N N N N N N N N Y N N N N N N N N N N N N

<10 <10 NA <1.2 <0.50 <0.32 <0.25 <0.25 <0.22 <0.22 <0.25 <0.3 <2 <10 <10 NA <1.2 <0.50 <0.64 <0.25 <0.25 <0.22 <0.22 <0.25 <15 <3

<1.0 <1 NA <0.98 <0.39 <0.39 <0.21 <0.21 <0.39 <0.39 <0.17 <0.2 <1 <1 <1 NA <0.98 <0.39 <0.79 <0.21 <0.21 <0.39 <0.39 <0.17 <10 <2

NA NA NA <3.8 <1.5 <0.45 <0.52 <0.52 <1.2 <1.2 <1.2 <0.2 <1 NA NA NA <3.8 <1.5 <0.89 <0.52 <0.52 <1.2 <1.2 <1.2 <10 <2

<3.0 <1 NA <1.1 <0.42 <0.28 <0.21 <0.21 <0.28 <0.28 <0.24 <0.2 <1 <3 <1 NA <1.1 <0.42 <0.55 <0.21 <0.21 <0.28 <0.28 <0.24 <10 <2

2 J <10 NA <1.3 <0.52 <0.35 <0.17 <0.17 <0.21 <0.21 <0.21 <0.2 <1 <10 <10 NA <1.3 <0.52 <0.70 <0.17 <0.17 <0.21 <0.21 <0.21 <10 <2

<2.0 <1 NA <1.7 <0.69 <0.50 <0.51 <0.51 <0.20 <0.20 <0.47 <0.2 <1 <2 <1 NA <1.7 <0.69 <0.99 <0.51 <0.51 <0.20 <0.20 <0.47 <10 <2

NA NA NA <1.2 <0.49 <0.26 <0.23 <0.23 <0.20 <0.50 <0.50 <0.4 <2 NA NA NA <1.2 <0.49 <0.53 <0.23 <0.23 <0.20 <0.50 <0.50 <20 <4

<9.0 <9 NA <1.1 <0.43 <0.22 <0.21 <0.21 <0.25 <0.50 <0.50 <0.3 <2 <9 <9 NA <1.1 <0.43 <0.45 <0.21 <0.21 <0.25 <0.50 <0.50 <15 <3

NA NA NA <6.3 <2.5 <1.2 <0.99 <0.99 <0.69 <0.69 <0.69 <0.3 <2 NA NA NA <6.3 <2.5 <2.3 <0.99 <0.99 <0.69 <0.69 <0.69 <15 <3

<20 <20 NA <0.80 <0.32 <0.23 <0.23 <0.23 <0.22 <0.22 <0.21 <0.2 <1 <20 <20 NA <0.80 <0.32 <0.45 <0.23 <0.23 <0.22 <0.22 <0.21 <10 <2

<10 <10 NA <1.0 <0.41 <0.16 <0.19 <0.19 <0.23 <0.23 <0.50 <0.2 <1 <10 <10 NA <1.0 <0.41 <0.32 <0.19 <0.19 <0.23 <0.23 <0.50 <10 <2

<2.0 <1 NA <1.1 <0.44 <0.30 <0.18 <0.18 <0.39 <0.39 <0.20 <0.3 <2 <2 <1 NA <1.1 <0.44 <0.60 <0.18 <0.18 <0.39 <0.39 <0.20 <15 <3

<10 <10 NA NA NA NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA NA NA NA NA NA NA NA

<1.0 <1 NA <1.4 <0.56 <0.43 <0.39 <0.39 <0.33 <0.33 <0.24 <0.2 <1 <1 <1 NA <1.4 <0.56 <0.87 <0.39 <0.39 <0.33 <0.33 <0.24 <10 <2

<10 <10 NA <1.6 <0.63 <0.26 <0.23 <0.23 <0.19 <0.19 <0.50 <0.2 <1 <10 <10 NA <1.6 <0.63 <0.51 <0.23 <0.23 <0.19 <0.19 <0.50 <10 <2

<10 <10 NA <1.5 <0.60 <0.24 <0.27 <0.27 <0.21 <0.21 <0.50 <0.2 <1 <10 <10 NA <1.5 <0.60 <0.47 <0.27 <0.27 <0.21 <0.21 <0.50 <10 <2

<500 <500 NA NA NA NA NA NA NA NA NA NA NA <500 <500 NA NA NA NA NA NA NA NA NA NA NA

<500 <500 NA NA NA NA NA NA NA NA NA NA NA <500 <500 NA NA NA NA NA NA NA NA NA NA NA

<10 <10 NA <16 <6.4 <2.5 <5.6 <5.6 <1.9 <1.9 <4.8 <0.3 <2 <10 <10 NA <16 <6.4 <5.0 <5.6 <5.6 <1.9 <1.9 <4.8 <15 <3

<10 <10 NA <8.5 <3.4 <1.7 <1.7 <1.7 <1.5 <1.5 <3.3 <0.3 <2 <10 <10 NA <8.5 <3.4 <3.5 <1.7 <1.7 <1.5 <1.5 <3.3 <15 <3

<10 <10 NA <7.4 <3.0 <1.1 <1.0 <1.0 <1.2 <1.2 <3.0 <0.5 <3 <10 <10 NA <7.4 <3.0 <2.1 <1.0 <1.0 <1.2 <1.2 <3.0 <25 <5

<10 <10 NA <17 <6.7 <2.6 <3.3 <3.3 <5.0 <5.0 <5.0 <0.7 <4 <10 <10 NA <17 <6.7 <5.3 <3.3 <3.3 <5.0 <5.0 <5.0 <35 <7

13 6 <10 <1.4 <0.56 <0.21 <0.24 <0.24 0.16 J <0.14 <0.17 0.2 J <1 6 3 <10 <1.4 1.1 J <0.42 0.61 1.5 0.72 1.3 0.73 <10 <2

NA NA NA <2.1 <0.83 <0.49 <0.37 <0.37 <0.46 <0.46 <0.38 <0.2 <1 NA NA NA <2.1 <0.83 <0.97 <0.37 <0.37 <0.46 <0.46 <0.38 <10 <2

<1.0 <1 NA <1.1 <0.42 <0.28 <0.23 <0.23 <0.55 <0.55 <0.22 <0.2 <1 <1.3 <1 NA <1.1 <0.42 <0.56 <0.23 <0.23 <0.55 <0.55 <0.22 <10 <2

<4.0 <1 NA <1.5 <0.60 <0.31 <0.23 <0.23 <0.34 <0.34 <0.42 <0.2 <5 <4 <1 NA <1.5 <0.60 <0.62 <0.23 <0.23 <0.34 <0.34 <0.42 <10 <10

<10 <10 NA <2.8 <1.1 <0.39 <0.42 <0.42 <0.46 <0.46 <1.4 <0.3 <2 <10 <10 NA <2.8 <1.1 <0.77 <0.42 <0.42 <0.46 <0.46 <1.4 <15 <3

<10 <10 NA 3.5 J <0.36 0.60 J 0.78 J 0.82 J 99.6 <0.33 0.76 J 0.8 J 1 J 3 J <10 NA 2.7 J 2.8 J 1.7 J 2.5 0.69 J 32.2 0.90 J 1.6 J <10 5 J

<2.0 <1 NA <1.1 <0.45 <0.24 <0.22 <0.22 <0.54 <0.54 <0.34 <0.2 <1 <2 <1 NA <1.1 <0.45 <0.47 <0.22 <0.22 <0.54 <0.54 <0.34 <10 <2

<10 <10 NA <1.7 <0.69 <0.27 <0.19 <0.19 <0.17 <0.17 <0.24 <0.2 <1 <10 <10 NA <1.7 <0.69 <0.54 <0.19 <0.19 <0.17 <0.17 <0.24 <10 <2

<10 <10 NA <1.9 <0.78 <0.56 <0.34 <0.34 <0.44 <0.44 <0.59 <0.2 <1 <10 <10 NA <1.9 <0.78 <1.1 <0.34 <0.34 <0.44 <0.44 <0.59 <10 <2

<6.0 <1 NA <1.2 <0.49 <0.20 <0.19 <0.19 <0.23 <0.23 <0.29 <0.2 <1 <6 <1 NA <1.2 <0.49 <0.41 <0.19 <0.19 <0.23 <0.23 <0.29 15 J <2

<10 <10 NA <1.8 <0.73 <0.33 <0.41 <0.41 <0.96 <0.96 <0.53 <0.2 <1 <10 <10 NA <1.8 <0.73 <0.66 <0.41 <0.41 <0.96 <0.96 <0.53 <10 <2

NA NA NA <1.2 <0.48 <0.33 <0.27 <0.27 <0.31 <0.31 <0.50 <0.2 <1 NA NA NA <1.2 <0.48 <0.65 <0.27 <0.27 <0.31 <0.31 <0.50 <10 <2

<1.0 <0.6 NA <0.76 <0.30 <0.28 <0.21 <0.21 <0.19 <0.19 <0.25 <0.2 <1 <0.86 <0.6 NA <0.76 <0.30 <0.57 <0.21 <0.21 <0.19 <0.19 <0.25 <10 <2

NA NA NA <0.90 <0.36 <0.37 0.49 J <0.28 <0.73 <0.73 <0.63 0.6 J <5 20 JN NA NA <0.90 0.79 J <0.74 1.8 J 8.2 2.0 J 9.4 3.8 J <10 <10

<10 <10 NA <0.96 <0.38 <0.25 <0.15 <0.15 <0.23 <0.23 <0.16 <0.2 <1 <10 <10 NA <0.96 <0.38 <0.50 <0.15 <0.15 <0.23 <0.23 <0.16 <10 <2

NA NA NA <3.2 <1.3 <0.73 <0.90 <0.90 <0.70 <0.70 <1.9 <0.2 <1 NA NA NA <3.2 <1.3 <1.5 <0.90 <0.90 <0.70 <0.70 <1.9 <10 <2

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2 J <10 <10 <1.0 <0.42 <0.40 <0.27 0.29 J <0.20 <0.20 <0.22 <0.4 <2 15 2 J <10 <1.0 1.8 J <0.79 0.38 J 3.4 0.53 J 6.2 2.2 <20 <4

<20 25 NA NA NA NA NA NA NA NA NA NA NA <20 <20 NA NA NA NA NA NA NA NA NA NA NA

NA NA NA <1.1 <0.45 <0.26 <0.23 <0.23 0.28 J <0.16 <0.25 <0.2 <1 NA NA NA <1.1 0.64 J <0.51 0.24 J 1.7 0.25 J 2.6 1.4 <10 <2

NA NA NA <7.5 <3.0 <3.1 <1.9 <1.9 <1.5 <1.5 <3.1 <0.2 <1 NA NA NA <7.5 <3.0 <6.2 <1.9 <1.9 <1.5 <1.5 <3.1 <10 <2

NA NA NA <0.77 <0.31 <0.22 <0.22 <0.22 <0.78 <0.78 <1.8 0.4 J <3 NA NA NA <0.77 <0.31 <0.43 <0.22 1.2 J <0.78 1.1 J <1.8 <10 <5

<20 <20 NA <1.4 <0.57 <0.26 <0.24 <0.24 <0.34 <0.34 <0.25 <0.2 <1 4 J <20 NA <1.4 <0.57 0.73 J 0.63 J <0.24 0.69 J 0.52 J 0.51 J <10 <2

<3.0 <1 NA <4.3 <1.7 <0.81 <0.73 <0.73 <1.0 <1.0 <1.0 <0.3 <2 <3 <1 NA <4.3 <1.7 <1.6 6.4 1.7 J <1.0 <1.0 <1.0 <15 <3

<20 10 J NA NA NA NA NA NA NA NA NA NA NA 4 J 2 J NA NA NA NA NA NA NA NA NA NA NA

<10 <10 NA <1.5 <0.60 <0.26 <0.27 <0.27 <0.27 <0.27 <0.24 <0.2 <1 <10 <10 NA <1.5 <0.60 <0.51 <0.27 <0.27 <0.27 <0.27 <0.24 <10 <2

<500 <500 NA NA NA NA NA NA NA NA NA NA NA <500 <500 NA NA NA NA NA NA NA NA NA NA NA

<1.0 <1 NA <1.3 <0.50 <0.35 <0.40 <0.40 <0.23 <0.23 <0.50 <0.2 <1 <1 <1 NA <1.3 <0.50 <0.70 <0.40 <0.40 <0.23 <0.23 <0.50 <10 <2

<10 2 J <10 <2.2 <0.89 <0.22 <0.16 0.47 J <0.23 <0.23 <0.25 <0.2 <1 23 2 J 2 J <2.2 4.3 <0.44 1.3 5.9 1.5 8.2 3.2 <10 3 J

NA NA NA <1.9 <0.76 <0.51 <0.65 <0.65 <0.36 <0.36 <0.40 <0.2 <1 NA NA NA <1.9 <0.76 <1.0 <0.65 <0.65 <0.36 <0.36 <0.40 <10 <2

<1.0 <1.2 NA <1.0 <0.41 <0.32 <0.19 <0.19 <0.26 <0.26 <0.22 <0.2 <1 <0.77 <1.2 NA <1.0 <0.41 <0.63 <0.19 <0.19 <0.26 <0.26 <0.22 <10 <2

<1.0 <1 NA <2.5 <1.0 <0.25 <0.22 <0.22 <0.26 <0.26 <0.27 <0.2 <1 <1.5 <1 NA <2.5 <1.0 <0.50 <0.22 <0.22 <0.26 <0.26 <0.27 <10 <2

NA NA NA <1.7 <0.67 <0.28 <0.43 <0.43 <0.58 <0.58 <0.60 <0.2 <1 NA NA NA <1.7 <0.67 <0.56 <0.43 <0.43 <0.58 <0.58 <0.60 <10 <2

<5.0 <1 NA <2.1 <0.83 <0.17 <0.15 <0.15 <0.33 <0.33 <0.62 <0.2 <1 <5 <1 NA <2.1 <0.83 <0.35 <0.15 <0.15 <0.33 <0.33 <0.62 <10 <2

NA NA NA <2.0 <0.80 <0.45 <0.38 0.85 J <0.42 <0.42 <0.43 <1 <5 NA NA NA <2.0 1.3 J <0.90 <0.38 2.5 <0.42 3.6 0.81 J <50 <10

NA NA NA <0.97 <0.39 <0.20 <0.17 0.42 J <0.21 <0.21 <0.22 <0.4 <2 NA NA NA <0.97 3.4 <0.40 0.54 J 6.7 0.68 J 9.3 2.8 <20 <4

<10 26 <10 <0.97 <0.39 <0.20 <0.17 1.3 <0.21 <0.21 <0.22 <1 <7 51 9 J 1 J <0.97 4.8 <0.40 0.74 J 9.2 0.68 J 12.9 3.6 <50 <14

NA NA NA 0 0 0 0 0 0 0 0 0 J NA NA NA NA 0 0 0 0 0 0 0 0 0 J NA

140 464 55.0 0 210 J 102.2 J 38 J 0 28.7 J 5.3 J 330 J 5300 J 83 J NA NA 53.0 0 490 J 328 J 560 J 113.2 J 781.4 J 789 J 617 J 880 J 340 J

D3C3

GMW-123 GMW-126
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

1998-12-01 1999-07-02 2002-12-18 2013-10-31 2013-12-11 2014-09-15 2015-10-27 2016-02-02 2016-08-26 2016-12-09 2017-08-11 2018-09-19 2019-08-29 1998-12-02 1999-07-02 2002-12-18 2013-10-31 2013-12-11 2014-09-15 2015-10-27 2016-02-03 2016-08-25 2017-01-17 2017-08-11 2018-09-19 2019-08-08

Y N N N N N N N N N N N N Y N N N N N N N N N N N N

<10 <10 NA <6.2 <0.25 <0.64 <0.25 <0.25 <0.22 <0.22 <0.25 <3 <0.3 <10 <10 NA <2.5 <0.25 <0.64 <0.25 <0.25 <1.1 <0.22 <0.25 <3 <2

<1 <1 NA <4.9 <0.20 <0.79 <0.21 <0.21 <0.39 <0.39 <0.17 <2 <0.2 <1 <1 NA <2.0 <0.20 <0.79 <0.21 <0.21 <2.0 <0.39 <0.17 <2 <1

NA NA NA <19 <0.77 <0.89 <0.52 <0.52 <1.2 <1.2 <1.2 <2 <0.2 NA NA NA <7.7 <0.77 <0.89 <0.52 <0.52 <5.8 <1.2 <1.2 <2 <1

<3 <1 NA <5.3 <0.21 <0.55 <0.21 <0.21 <0.28 <0.28 <0.24 <2 <0.2 <3 <1 NA <2.1 <0.21 <0.55 <0.21 <0.21 <1.4 <0.28 <0.24 <2 <1

<10 <10 NA <6.5 <0.26 <0.70 <0.17 <0.17 <0.21 <0.21 <0.21 <2 <0.2 <10 <10 NA <2.6 <0.26 <0.70 <0.17 <0.17 <1.0 <0.21 <0.21 <2 <1

<2 <1 NA <8.6 <0.34 <0.99 <0.51 <0.51 <0.20 <0.20 <0.47 <2 <0.2 <2 <1 NA <3.4 <0.34 <0.99 <0.51 <0.51 <1.0 <0.20 <0.47 <2 <1

NA NA NA <6.1 <0.24 <0.53 <0.23 <0.23 <0.20 <0.50 <0.50 <4 <0.4 NA NA NA <2.4 <0.24 <0.53 <0.23 <0.23 <1.0 <0.50 <0.50 <4 <2

<9 <9 NA <5.4 <0.22 <0.45 <0.21 <0.21 <0.25 <0.50 <0.50 <3 <0.3 <9 <9 NA <2.2 <0.22 <0.45 <0.21 <0.21 <1.2 <0.50 <0.50 <3 <2

NA NA NA <32 <1.3 <2.3 <0.99 <0.99 <0.69 <0.69 <0.69 <3 <0.3 NA NA NA <13 <1.3 <2.3 <0.99 <0.99 <3.4 <0.69 <0.69 <3 <2

<20 <20 NA <4.0 <0.16 <0.45 <0.23 <0.23 <0.22 <0.22 <0.21 <2 <0.2 <20 <20 NA <1.6 <0.16 <0.45 <0.23 <0.23 <1.1 <0.22 <0.21 <2 <1

<10 <10 NA <5.1 <0.20 <0.32 <0.19 <0.19 <0.23 <0.23 <0.50 <2 <0.2 <10 <10 NA <2.0 <0.20 <0.32 <0.19 <0.19 <1.2 <0.23 <0.50 <2 <1

<2 <1 NA <5.5 <0.22 <0.60 <0.18 <0.18 <0.39 <0.39 <0.20 <3 <0.3 <2 <1 NA <2.2 <0.22 <0.60 <0.18 <0.18 <2.0 <0.39 <0.20 <3 <2

<10 <10 NA NA NA NA NA NA NA NA NA NA NA <10 <10 NA NA NA NA NA NA NA NA NA NA NA

<1 <1 NA <7.0 <0.28 <0.87 <0.39 <0.39 <0.33 <0.33 <0.24 <2 <0.2 <1 <1 NA <2.8 <0.28 <0.87 <0.39 <0.39 <1.6 <0.33 <0.24 <2 <1

<10 <10 NA <7.9 <0.31 <0.51 <0.23 <0.23 <0.19 <0.19 <0.50 <2 <0.2 <10 <10 NA <3.1 <0.31 <0.51 <0.23 <0.23 <0.97 <0.19 <0.50 <2 <1

<10 <10 NA <7.5 <0.30 <0.47 <0.27 <0.27 <0.21 <0.21 <0.50 <2 <0.2 <10 <10 NA <3.0 <0.30 <0.47 <0.27 <0.27 <1.1 <0.21 <0.50 <2 <1

<500 0 NA NA NA NA NA NA NA NA NA NA NA <500 0 NA NA NA NA NA NA NA NA NA NA NA

<500 0 NA NA NA NA NA NA NA NA NA NA NA <500 0 NA NA NA NA NA NA NA NA NA NA NA

<10 <10 NA <80 <3.2 <5.0 <5.6 <5.6 <1.9 <1.9 <4.8 <3 <0.3 <10 <10 NA <32 <3.2 <5.0 <5.6 <5.6 <9.5 <1.9 <4.8 <3 <2

<10 <10 NA <43 <1.7 <3.5 <1.7 <1.7 <1.5 <1.5 <3.3 <3 <0.3 <10 <10 NA <17 <1.7 <3.5 <1.7 <1.7 <7.6 <1.5 <3.3 <3 <2

<10 <10 NA <37 <1.5 <2.1 <1.0 <1.0 <1.2 <1.2 <3.0 <5 <0.5 <10 <10 NA <15 <1.5 <2.1 <1.0 <1.0 <6.0 <1.2 <3.0 <5 <3

<10 <10 NA <84 <3.3 <5.3 <3.3 <3.3 <5.0 <5.0 <5.0 <7 1 J <10 <10 NA <33 <3.3 <5.3 <3.3 <3.3 <25 <5.0 <5.0 8 J <4

3 3 4 J <7.0 0.70 J 1.0 0.26 J 0.41 J 0.75 0.43 J 0.90 <2 0.6 J 4 <1 <10 <2.8 0.30 J <0.42 0.91 0.62 <0.70 0.77 0.22 J <2 <1

NA NA NA <10 <0.42 <0.97 <0.37 <0.37 <0.46 <0.46 <0.38 <2 <0.2 NA NA NA <4.2 <0.42 <0.97 <0.37 <0.37 <2.3 <0.46 <0.38 <2 <1

<1.3 <1 NA <5.3 <0.21 <0.56 <0.23 <0.23 <0.55 <0.55 <0.22 <2 <0.2 <1.3 <1 NA <2.1 <0.21 <0.56 <0.23 <0.23 <2.8 <0.55 <0.22 <2 <1

<4 <1 NA <7.5 <0.30 <0.62 <0.23 <0.23 <0.34 <0.34 <0.42 <2 <1 <4 <1 NA <3.0 <0.30 <0.62 <0.23 <0.23 <1.7 <0.34 <0.42 <2 <5

<10 <10 NA <14 <0.56 <0.77 <0.42 <0.42 <0.46 <0.46 <1.4 <3 <0.3 <10 <10 NA <5.6 <0.56 <0.77 <0.42 <0.42 <2.3 <0.46 <1.4 <3 <2

8 J <10 NA <4.6 1.3 J <0.99 0.43 J 0.44 J 44.8 0.66 J 0.78 J <2 1 J <10 <10 NA 11.3 J 1.7 J 2.0 J 1.7 J 0.75 J 3.2 J 1.3 J 1.7 J <2 1 J

<2 <1 NA <5.7 <0.23 <0.47 <0.22 <0.22 <0.54 <0.54 <0.34 <2 <0.2 <2 <1 NA <2.3 <0.23 <0.47 <0.22 <0.22 <2.7 <0.54 <0.34 <2 <1

<10 <10 NA <8.7 <0.35 <0.54 <0.19 <0.19 <0.17 <0.17 <0.24 <2 <0.2 <10 <10 NA <3.5 <0.35 <0.54 <0.19 <0.19 <0.87 <0.17 <0.24 <2 <1

<10 <10 NA <9.7 <0.39 <1.1 <0.34 <0.34 <0.44 <0.44 <0.59 <2 <0.2 <10 <10 NA <3.9 <0.39 <1.1 <0.34 <0.34 <2.2 <0.44 <0.59 <2 <1

<6 <1 NA <6.1 <0.25 <0.41 <0.19 <0.19 <0.23 <0.23 <0.29 <2 <0.2 <6 <1 NA <2.5 <0.25 <0.41 <0.19 <0.19 <1.1 <0.23 <0.29 <2 <1

<10 <10 NA <9.1 <0.36 <0.66 <0.41 <0.41 <0.96 <0.96 <0.53 <2 <0.2 <10 <10 NA <3.6 <0.36 <0.66 <0.41 <0.41 <4.8 <0.96 <0.53 <2 <1

NA NA NA <6.0 <0.24 <0.65 <0.27 <0.27 <0.31 <0.31 <0.50 <2 <0.2 NA NA NA <2.4 <0.24 <0.65 <0.27 <0.27 <1.5 <0.31 <0.50 <2 <1

<0.86 <0.6 NA <3.8 <0.15 <0.57 <0.21 <0.21 <0.19 <0.19 <0.25 <2 <0.2 <0.86 <0.6 NA <1.5 <0.15 <0.57 <0.21 <0.21 <0.93 <0.19 <0.25 <2 <1

NA NA NA <4.5 <0.18 <0.74 <0.28 <0.28 <0.73 <0.73 <0.63 <2 <1 NA NA NA <1.8 <0.18 <0.74 <0.28 <0.28 <3.6 <0.73 <0.63 <2 <5

<10 <10 NA <4.8 <0.19 <0.50 <0.15 <0.15 <0.23 <0.23 <0.16 <2 <0.2 <10 <10 NA <1.9 <0.19 <0.50 <0.15 <0.15 <1.1 <0.23 <0.16 <2 <1

NA NA NA <16 <0.63 <1.5 <0.90 <0.90 <0.70 <0.70 <1.9 <2 <0.2 NA NA NA <6.3 <0.63 <1.5 <0.90 <0.90 <3.5 <0.70 <1.9 <2 <1

36 JN 24 JN NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1 J <10 1 J <5.2 <0.21 <0.79 <0.27 <0.27 <0.20 <0.20 <0.22 <4 <0.4 7 J <10 <10 <2.1 <0.21 <0.79 <0.27 <0.27 <0.98 0.23 J <0.22 <4 <2

<20 <20 NA NA NA NA NA NA NA NA NA NA NA <20 <20 NA NA NA NA NA NA NA NA NA NA NA

NA NA NA <5.6 <0.22 <0.51 <0.23 <0.23 <0.16 <0.16 <0.25 <2 <0.2 NA NA NA <2.2 <0.22 <0.51 <0.23 <0.23 <0.79 <0.16 <0.25 <2 <1

NA NA NA <38 <1.5 <6.2 <1.9 <1.9 <1.5 <1.5 <3.1 <2 <0.2 NA NA NA <15 <1.5 <6.2 <1.9 <1.9 <7.7 <1.5 <3.1 <2 <1

NA NA NA <3.9 <0.15 <0.43 <0.22 <0.22 <0.78 <0.78 <1.8 <2 <0.5 NA NA NA <1.5 <0.15 <0.43 <0.22 <0.22 <3.9 <0.78 <1.8 <2 <3

<20 <20 NA <7.1 0.34 J <0.53 <0.24 <0.24 <0.34 <0.34 <0.25 <2 <0.2 3 J <20 NA <2.9 1.6 0.88 J 1.2 1.2 1.8 J 0.64 J 1.2 <2 <1

<3 <1 NA <22 <0.86 <1.6 <0.73 <0.73 <1.0 <1.0 <1.0 <3 0.4 J <3 <1 NA <8.6 <0.86 <1.6 <0.73 <0.73 <5.0 <1.0 <1.0 <3 <2

<20 <20 NA NA NA NA NA NA NA NA NA NA NA 2 J <20 NA NA NA NA NA NA NA NA NA NA NA

<10 <10 NA <7.6 <0.30 <0.51 <0.27 <0.27 <0.27 <0.27 <0.24 <2 <0.2 <10 <10 NA <3.0 <0.30 <0.51 <0.27 <0.27 <1.4 <0.27 <0.24 <2 <1

<500 0 NA NA NA NA NA NA NA NA NA NA NA <500 0 NA NA NA NA NA NA NA NA NA NA NA

<1 <1 NA <6.3 <0.25 <0.70 <0.40 <0.40 <0.23 <0.23 <0.50 <2 <0.2 <1 <1 NA <2.5 <0.25 <0.70 <0.40 <0.40 <1.2 <0.23 <0.50 <2 <1

5 J 4 J 13 <11 <0.44 <0.44 <0.16 <0.16 <0.23 <0.23 <0.25 <2 <0.2 7 J <10 <10 <4.4 <0.44 <0.44 <0.16 <0.16 <1.1 <0.23 <0.25 <2 <1

NA NA NA <9.5 <0.38 <1.0 <0.65 <0.65 <0.36 <0.36 <0.40 <2 <0.2 NA NA NA <3.8 <0.38 <1.0 <0.65 <0.65 <1.8 <0.36 <0.40 <2 <1

<0.77 <1.2 NA <5.2 <0.21 <0.63 <0.19 <0.19 <0.26 <0.26 <0.22 <2 <0.2 <0.77 <1.2 NA <2.1 <0.21 <0.63 <0.19 <0.19 <1.3 <0.26 <0.22 <2 <1

<1.5 <1 NA <13 <0.50 <0.50 <0.22 <0.22 <0.26 <0.26 <0.27 <2 <0.2 <1.5 <1 NA <5.0 <0.50 <0.50 <0.22 <0.22 <1.3 <0.26 <0.27 <2 <1

NA NA NA <8.4 <0.33 <0.56 <0.43 <0.43 <0.58 <0.58 <0.60 <2 <0.2 NA NA NA <3.3 <0.33 <0.56 <0.43 <0.43 <2.9 <0.58 <0.60 <2 <1

<5 <1 NA <10 <0.41 <0.35 <0.15 <0.15 <0.33 <0.33 <0.62 <2 <0.2 <5 <1 NA <4.1 <0.41 <0.35 <0.15 <0.15 <1.6 <0.33 <0.62 <2 <1

NA NA NA <10 <0.40 <0.90 <0.38 <0.38 <0.42 <0.42 <0.43 <10 <1 NA NA NA <4.0 <0.40 <0.90 <0.38 <0.38 <2.1 <0.42 <0.43 <10 <5

NA NA NA <4.8 <0.19 <0.40 <0.17 <0.17 <0.21 <0.21 <0.22 <4 <0.4 NA NA NA <1.9 <0.19 <0.40 0.56 J 0.43 J <1.0 0.74 J 0.29 J <4 <2

6 J 4 J 7 J <4.8 <0.19 <0.40 <0.17 <0.17 <0.21 <0.21 <0.22 <10 <1 24 <10 <10 <1.9 <0.19 <0.40 0.84 J 0.43 J <1.0 0.74 J 0.29 J <10 <7

NA NA NA 0 0 0 0 0 0 0 0 0 J NA NA NA NA 0 16 J 0 0 13 J 0 19 J 6.8 J 0 J NA

440 81 136 0 0 0 400 J 6.2 J 745.1 J 22.9 J 170.5 J 0 J 650 J 84.8 <0 51.0 0 18 J 10 J 580 J 610.6 J 0 793.5 J 182.5 J 170 J 0
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

GMW-650

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID GMW-211R

2017-01-20 2002-12-18 2013-12-12 2016-02-04 2016-12-06 2002-12-18 2013-12-12 2016-12-06 2017-01-18 2018-05-22 2013-07-12 2013-08-01 2016-02-04 2016-12-08 2013-08-01 2016-02-04 2016-12-09 2013-12-12 2016-02-17 2016-12-06

B2

Y Y N N N Y N N Y N Y N N N Y N N Y N N

<2.2 NA <0.25 <0.50 <0.43 NA <0.25 <1.1 <1.1 <0.5 NA <0.24 <0.25 <0.22 NA <0.25 <0.22 <0.25 <0.25 <1.1

<3.9 NA <0.20 <0.41 <0.79 NA <0.20 <2.0 <2.0 <0.5 <0.21 <0.21 <0.21 <0.39 <0.21 <0.21 <0.39 <0.20 <0.21 <2.0

<12 NA <0.77 <1.0 <2.3 NA <0.77 <5.8 <5.8 <2 NA <0.53 <0.52 <1.2 NA <0.52 <1.2 <0.77 <0.52 <5.8

<2.8 NA <0.21 <0.43 <0.55 NA <0.21 <1.4 <1.4 <0.5 NA <0.29 <0.21 <0.28 NA <0.21 <0.28 <0.21 <0.21 <1.4

<2.1 NA <0.26 <0.34 <0.41 NA <0.26 <1.0 <1.0 <0.5 NA <0.11 <0.17 <0.21 NA <0.17 <0.21 <0.26 <0.17 <1.0

<2.0 NA <0.34 <1.0 <0.41 NA <0.34 <1.0 <1.0 <0.5 NA <0.19 <0.51 <0.20 NA <0.51 <0.20 <0.34 <0.51 <1.0

<5.0 NA <0.24 <0.45 <1.0 NA <0.24 <2.5 <2.5 <1 NA <0.28 <0.23 <0.50 NA <0.23 <0.50 <0.24 <0.23 <2.5

<5.0 NA <0.22 <0.42 <1.0 NA <0.22 <2.5 <2.5 <1 NA <0.20 <0.21 <0.50 NA <0.21 <0.50 <0.22 <0.21 <2.5

<6.9 NA <1.3 <2.0 <1.4 NA <1.3 <3.4 <3.4 <2 NA <0.54 <0.99 <0.69 NA <0.99 <0.69 <1.3 <0.99 <3.4

<2.2 NA <0.16 <0.46 <0.44 NA <0.16 <1.1 <1.1 <0.5 NA <0.20 <0.23 <0.22 NA <0.23 <0.22 <0.16 <0.23 <1.1

<2.3 NA <0.20 <0.37 <0.47 NA <0.20 <1.2 <1.2 <1 NA <0.22 <0.19 <0.23 NA <0.19 <0.23 <0.20 <0.19 <1.2

<3.9 NA <0.22 <0.36 <0.79 NA <0.22 <2.0 <2.0 <0.5 NA <0.26 <0.18 <0.39 NA <0.18 <0.39 <0.22 <0.18 <2.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.3 NA <0.28 <0.79 <0.65 NA <0.28 <1.6 <1.6 <0.5 NA <0.48 <0.39 <0.33 NA <0.39 <0.33 <0.28 <0.39 <1.6

<1.9 NA <0.31 <0.45 <0.39 NA <0.31 <0.97 <0.97 <1 NA <0.22 <0.23 <0.19 NA <0.23 <0.19 <0.31 <0.23 <0.97

<2.1 NA <0.30 <0.55 <0.43 NA <0.30 <1.1 <1.1 <1 NA <0.30 <0.27 <0.21 NA <0.27 <0.21 <0.30 <0.27 <1.1

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

55.6 J NA 4.7 J <11 <3.8 NA <3.2 <9.5 <9.5 <3 NA <2.4 <5.6 <1.9 NA <5.6 <1.9 <3.2 <5.6 <9.5

<15 NA <1.7 <3.5 <3.0 NA <1.7 <7.6 <7.6 <3 NA <1.1 <1.7 <1.5 NA <1.7 <1.5 <1.7 <1.7 <7.6

21.9 J NA <1.5 <2.0 <2.4 NA <1.5 <6.0 <6.0 <3 NA <0.83 <1.0 <1.2 NA <1.0 <1.2 <1.5 <1.0 <6.0

185 NA 21.2 8.0 J 24.1 NA <3.3 <25 <25 13 J NA 9.6 J <3.3 <5.0 NA 5.7 J <5.0 19.3 <3.3 <25

261 59 45.8 32.2 32.8 7 J 3.2 1.5 J 15.9 3 0.36 J <0.24 <0.24 <0.14 <0.24 <0.24 <0.14 2.9 1.6 2.8

<4.6 NA <0.42 <0.74 <0.93 NA <0.42 <2.3 <2.3 <1 NA <0.30 <0.37 <0.46 NA <0.37 <0.46 <0.42 <0.37 <2.3

<5.5 NA <0.21 <0.45 <1.1 NA <0.21 <2.8 <2.8 <0.5 NA <0.21 <0.23 <0.55 NA <0.23 <0.55 <0.21 <0.23 <2.8

<3.4 NA <0.30 <0.47 <0.68 NA <0.30 <1.7 <1.7 <0.5 NA <0.21 <0.23 <0.34 NA <0.23 <0.34 <0.30 <0.23 <1.7

<4.6 NA <0.56 <0.85 <0.93 NA <0.56 <2.3 <2.3 <0.5 NA <0.22 <0.42 <0.46 NA <0.42 <0.46 <0.56 <0.42 <2.3

<3.3 NA <0.18 <0.51 <0.66 NA 35.7 3.5 J <1.7 <1 NA 4.8 2.9 4.2 NA 2.7 <0.33 1.8 J 0.81 J <1.7

<5.4 NA <0.23 <0.44 <1.1 NA <0.23 <2.7 <2.7 <0.5 NA <0.22 <0.22 <0.54 NA <0.22 <0.54 <0.23 <0.22 <2.7

<1.7 NA <0.35 <0.37 <0.35 NA <0.35 <0.87 <0.87 <0.5 NA <0.23 <0.19 <0.17 NA <0.19 <0.17 0.82 J <0.19 <0.87

<4.4 NA <0.39 <0.68 <0.89 NA <0.39 <2.2 <2.2 <0.5 NA <0.26 <0.34 <0.44 NA <0.34 <0.44 <0.39 <0.34 <2.2

<2.3 NA <0.25 <0.37 <0.45 NA <0.25 <1.1 <1.1 <0.5 NA <0.20 <0.19 <0.23 NA <0.19 <0.23 <0.25 <0.19 <1.1

<9.6 NA <0.36 <0.81 <1.9 NA <0.36 <4.8 <4.8 <0.5 NA <0.21 <0.41 <0.96 NA <0.41 <0.96 <0.36 <0.41 <4.8

<3.1 NA <0.24 <0.55 <0.62 NA <0.24 <1.5 <1.5 <0.5 NA <0.19 <0.27 <0.31 NA <0.27 <0.31 <0.24 <0.27 <1.5

<1.9 NA <0.15 <0.41 <0.37 NA <0.15 <0.93 <0.93 <0.5 NA <0.21 <0.21 <0.19 NA <0.21 <0.19 <0.15 <0.21 <0.93

72.7 NA 48.2 30.7 26.9 NA 14.5 5.7 J 18.8 J 20 NA <0.35 <0.28 <0.73 NA <0.28 <0.73 1.4 J 0.52 J <3.6

<2.3 NA <0.19 <0.31 <0.45 NA <0.19 <1.1 <1.1 <0.5 NA <0.14 <0.15 <0.23 NA <0.15 <0.23 <0.19 <0.15 <1.1

<7.0 NA <0.63 <1.8 <1.4 NA <0.63 <3.5 <3.5 <0.5 NA <0.27 <0.90 <0.70 NA <0.90 <0.70 <0.63 <0.90 <3.5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 0.38 NA NA NA <0.090 NA NA NA NA 0.31 NA NA NA NA NA NA NA NA

141 30 63.6 34.7 32.2 8 J 0.89 J <0.98 8.7 5 NA <0.23 <0.27 <0.20 NA <0.27 <0.20 2.7 0.34 J <0.98

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

23.0 NA 9.4 6.3 5.5 NA 2.9 <0.79 2.9 J 2 J NA <0.45 <0.23 <0.16 NA <0.23 <0.16 0.40 J <0.23 <0.79

<15 NA <1.5 <3.8 <3.1 NA <1.5 <7.7 <7.7 <1 NA <1.2 <1.9 <1.5 NA <1.9 <1.5 <1.5 <1.9 <7.7

129 NA 40.4 26.2 20.1 NA 16.6 5.1 J 17.1 J 23 NA <0.26 <0.22 <0.78 NA <0.22 <0.78 1.4 J 0.70 J <3.9

<3.4 NA <0.29 <0.47 <0.68 NA <0.29 <1.7 <1.7 <0.5 NA 0.56 J 0.67 J 0.83 J NA <0.24 <0.34 0.51 J <0.24 <1.7

<10 NA <0.86 <1.5 <2.0 NA <0.86 <5.0 <5.0 <0.5 <0.70 <0.70 <0.73 <1.0 <0.70 <0.73 <1.0 <0.86 <0.73 <5.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.7 NA <0.30 <0.54 <0.54 NA <0.30 <1.4 <1.4 <1 NA <0.21 <0.27 <0.27 NA <0.27 <0.27 <0.30 <0.27 <1.4

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.3 NA <0.25 <0.80 <0.47 NA <0.25 <1.2 <1.2 <0.5 <0.28 <0.28 <0.40 <0.23 <0.28 <0.40 <0.23 <0.25 <0.40 <1.2

237 93 21.1 7.5 6.4 22 4.8 <1.1 6.2 2 0.54 J <0.23 <0.16 <0.23 <0.23 <0.16 <0.23 3.3 <0.16 <1.1

<3.6 NA <0.38 <1.3 <0.71 NA <0.38 <1.8 <1.8 <0.5 NA <0.21 <0.65 <0.36 NA <0.65 <0.36 <0.38 <0.65 <1.8

<2.6 NA <0.21 <0.37 <0.52 NA <0.21 <1.3 <1.3 <0.5 NA <0.19 <0.19 <0.26 NA <0.19 <0.26 <0.21 <0.19 <1.3

<2.6 NA <0.50 <0.45 <0.51 NA <0.50 <1.3 <1.3 <0.5 NA <0.22 <0.22 <0.26 NA <0.22 <0.26 <0.50 <0.22 <1.3

<5.8 NA <0.33 <0.86 <1.2 NA <0.33 <2.9 <2.9 <0.5 NA <0.27 <0.43 <0.58 NA <0.43 <0.58 <0.33 <0.43 <2.9

<3.3 NA <0.41 <0.29 <0.65 NA <0.41 <1.6 <1.6 <0.5 NA <0.21 <0.15 <0.33 NA <0.15 <0.33 <0.41 <0.15 <1.6

274 NA 50.3 23.8 20.3 NA 5.9 2.2 J 20.7 9 NA <0.42 <0.38 <0.42 NA <0.38 <0.42 3.9 <0.38 <2.1

215 NA 68.6 37.8 31.8 NA 16.6 3.6 J 31.9 17 NA <0.24 <0.17 <0.21 NA <0.17 <0.21 4.6 <0.17 <1.0

489 100 119 61.6 52.1 37 22.5 5.8 52.6 26 NA <0.24 <0.17 <0.21 NA <0.17 <0.21 8.6 <0.17 <1.0

170 J NA 19 J 37 J 12 J NA 0 0 27 J 51 J NA 0 0 0 NA 0 0 0 0 0

2430 J 545 313 J 318 J 215 J 335 0 180 J 425 J 380 J NA 14150 J 45.9 J 962.9 J NA 0 0 151.6 J 22 J 150 J

GMW-648 GMW-649GMW-212 GMW-213 GMW-229 GMW-647

C1 C2 B2 C3 D3 D2
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID GMW-650 GMW-688 GMW-689 GMW-690 GMW-691 GMW-692 GMW-748 GMW-749 GMW-750

2016-12-05 2016-02-05 2016-12-05 2016-02-05 2016-12-08 2017-01-20 2017-01-17 2016-12-12 2017-01-19 2016-12-14 2019-05-09 2019-05-09 2019-05-09

B1 B2 B2 B2 B2 B2 B1 B2 C2

Y Y N Y N Y Y Y Y Y Y Y Y

<2.2 <0.25 <1.1 <0.25 <0.22 <1.1 <0.22 <0.22 <2.2 <0.86 <0.3 <3 <3

<3.9 <0.21 <2.0 <0.21 <0.39 <2.0 <0.39 <0.39 <3.9 <1.6 <0.2 <2 <2

<12 <0.52 <5.8 <0.52 <1.2 <5.8 <1.2 <1.2 <12 <4.6 <0.2 <2 <2

<2.8 <0.21 <1.4 <0.21 <0.28 <1.4 <0.28 <0.28 <2.8 <1.1 <0.2 <2 <2

<2.1 <0.17 <1.0 <0.17 <0.21 <1.0 <0.21 <0.21 <2.1 <0.82 <0.2 <2 <2

<2.0 <0.51 <1.0 <0.51 <0.20 <1.0 <0.20 <0.20 <2.0 <0.82 <0.2 <2 <2

<5.0 <0.23 <2.5 <0.23 <0.50 <2.5 <0.50 <0.50 <5.0 <2.0 <0.4 <4 <4

<5.0 <0.21 <2.5 <0.21 <0.50 <2.5 <0.50 <0.50 <5.0 <2.0 <0.3 <3 <3

<6.9 <0.99 <3.4 <0.99 <0.69 <3.4 <0.69 <0.69 <6.9 <2.7 <0.3 <3 <3

<2.2 <0.23 <1.1 <0.23 <0.22 <1.1 <0.22 <0.22 <2.2 <0.89 <0.2 <2 <2

<2.3 <0.19 <1.2 <0.19 <0.23 <1.2 <0.23 <0.23 <2.3 <0.93 <0.2 <2 <2

<3.9 <0.18 <2.0 <0.18 <0.39 <2.0 <0.39 <0.39 <3.9 <1.6 <0.3 <3 <3

NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.3 <0.39 <1.6 <0.39 <0.33 <1.6 <0.33 <0.33 <3.3 <1.3 <0.2 <2 <2

<1.9 <0.23 <0.97 <0.23 <0.19 <0.97 <0.19 <0.19 <1.9 <0.77 <0.2 <2 <2

<2.1 <0.27 <1.1 <0.27 <0.21 <1.1 <0.21 <0.21 <2.1 <0.85 <0.2 <2 <2

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

<19 <5.6 <9.5 <5.6 <1.9 24.8 J 4.2 J <1.9 32.7 J <7.6 0.7 J <3 26 J

<15 <1.7 <7.6 <1.7 <1.5 <7.6 <1.5 <1.5 <15 <6.0 <0.3 <3 <3

<12 <1.0 <6.0 <1.0 <1.2 <6.0 1.5 J <1.2 <12 <4.8 <0.5 <5 <5

<50 5.6 J <25 <3.3 <5.0 79.0 15.8 <5.0 <50 23.7 J 3 J <7 140 J

31.3 90.9 97.4 8.6 17.6 109 135 1.0 192 214 <0.2 19 3 J

<4.6 <0.37 <2.3 <0.37 <0.46 <2.3 <0.46 <0.46 <4.6 <1.9 <0.2 <2 <2

<5.5 <0.23 <2.8 <0.23 <0.55 <2.8 <0.55 <0.55 <5.5 <2.2 <0.2 <2 <2

<3.4 <0.23 <1.7 <0.23 <0.34 <1.7 <0.34 <0.34 <3.4 <1.4 <0.2 <2 <2

<4.6 <0.42 <2.3 <0.42 <0.46 <2.3 <0.46 <0.46 <4.6 <1.9 <0.3 <3 <3

<3.3 7.6 3.6 J 8.1 1.6 J <1.7 <0.33 <0.33 <3.3 <1.3 <0.2 <2 <2

<5.4 <0.22 <2.7 <0.22 <0.54 <2.7 <0.54 <0.54 <5.4 <2.2 <0.2 <2 <2

<1.7 <0.19 <0.87 <0.19 <0.17 <0.87 <0.17 <0.17 <1.7 <0.70 <0.2 <2 <2

<4.4 <0.34 <2.2 <0.34 <0.44 <2.2 <0.44 <0.44 <4.4 <1.8 <0.2 <2 <2

<2.3 <0.19 <1.1 <0.19 <0.23 <1.1 <0.23 <0.23 <2.3 <0.91 <0.2 <2 <2

<9.6 <0.41 <4.8 <0.41 <0.96 <4.8 <0.96 <0.96 <9.6 <3.9 <0.2 <2 <2

<3.1 <0.27 <1.5 <0.27 <0.31 <1.5 <0.31 <0.31 <3.1 <1.2 <0.2 <2 <2

<1.9 <0.21 <0.93 <0.21 <0.19 <0.93 <0.19 <0.19 <1.9 <0.74 <0.2 <2 <2

303 52.1 32.5 5.0 7.5 65.7 31.0 13.3 58.0 149 23 10 J <2

<2.3 <0.15 <1.1 <0.15 <0.23 <1.1 <0.23 <0.23 <2.3 <0.91 <0.2 <2 <2

<7.0 <0.90 <3.5 <0.90 <0.70 <3.5 <0.70 <0.70 <7.0 <2.8 <0.2 <2 <2

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

195 71.0 52.0 3.5 5.8 104 38.2 5.6 116 249 <0.4 18 <4

NA NA NA NA NA NA NA NA NA NA NA NA NA

91.2 9.9 8.1 1.4 1.5 19.5 7.3 9.7 18.9 32.8 <0.2 2 J <2

<15 <1.9 <7.7 <1.9 <1.5 <7.7 <1.5 <1.5 <15 <6.2 <0.2 <2 <2

1490 45.8 31.3 2.6 J 1.9 J 80.0 24.6 19.4 73.0 143 31 6 J <2

<3.4 <0.24 <1.7 1.4 <0.34 <1.7 <0.34 <0.34 <3.4 <1.4 <0.2 <2 <2

<10 <0.73 <5.0 <0.73 <1.0 <5.0 <1.0 <1.0 <10 <4.0 <0.3 <3 <3

NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.7 <0.27 <1.4 <0.27 <0.27 <1.4 <0.27 <0.27 <2.7 <1.1 <0.2 <2 <2

NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.3 <0.40 <1.2 <0.40 <0.23 <1.2 <0.23 <0.23 <2.3 <0.93 <0.2 <2 <2

103 175 67.1 2.1 3.2 156 87.5 1.2 290 512 0.2 J 37 3 J

<3.6 <0.65 <1.8 <0.65 <0.36 <1.8 <0.36 <0.36 <3.6 <1.4 <0.2 <2 <2

<2.6 <0.19 <1.3 <0.19 <0.26 <1.3 <0.26 <0.26 <2.6 <1.0 <0.2 <2 <2

<2.6 <0.22 <1.3 <0.22 <0.26 <1.3 <0.26 <0.26 <2.6 <1.0 <0.2 <2 <2

<5.8 <0.43 <2.9 <0.43 <0.58 <2.9 <0.58 <0.58 <5.8 <2.3 <0.2 <2 <2

<3.3 <0.15 <1.6 <0.15 <0.33 <1.6 <0.33 <0.33 <3.3 <1.3 <0.2 <2 <2

664 169 96.2 2.5 4.0 294 74.7 12.6 325 602 6 47 J <10

289 84.3 60.6 4.1 7.6 163 39.2 10.0 172 322 1 29 <4

953 253 157 6.6 11.6 457 114 22.6 497 924 8 76 <10

15830 J 38 J 0 0 0 0 220 J 0 0 550 J NA NA NA

6480 J 1064 J 351 J 93.8 J 166.5 J 1540 J 464 J 396 J 1633 J 1363 J 180 J 55 J 0

GMW-686 GMW-687

C3C2
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

1996-04-04 1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10

Y N N N N N N N N N N N N N N N N N N N N

<2.10 <2.10 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.16 <0.16 <0.16 <0.16 <0.16 <0.34 <0.34 <0.78 <0.78 <0.78

<2.90 <2.90 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.38 <0.38 <0.38 <0.38 <0.38 <0.26 <0.26 <0.28 <0.28 <0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.00 <3.00 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.4 <0.4 <0.40 <0.40 <0.40 <0.45 <0.45 <0.59 <0.59 <0.59

<2.10 <2.10 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.28 <0.28 <0.28 <0.28 <0.28 <0.32 <0.32 <0.55 <0.55 <0.55

<2.50 <2.50 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.36 <0.36 <0.36 <0.36 <0.36 <0.66 <0.66 <0.69 <0.69 <0.69

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.50 <3.50 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.61 <0.61 <0.61 <0.61 <0.61 <0.52 <0.52 <0.58 <0.58 <0.58

<2.20 <2.20 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.13 <0.13 <0.13 <0.13 <0.13 <0.26 <0.26 <0.75 <0.75 <0.75

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<1.90 <1.90 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.3 <0.3 <0.30 <0.30 <0.30 <0.25 <0.25 <0.29 <0.29 <0.29

<3.00 <3.00 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.49 <0.49 <0.49 <0.49 <0.49 <0.29 <0.29 <0.66 <0.66 <0.66

<3.50 <3.50 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.23 <0.23 <0.23 <0.23 <0.23 <0.54 <0.54 <0.70 <0.70 <0.70

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.30 <2.30 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.25 <0.25 <0.25 <0.25 <0.25 <0.27 <0.27 <0.27 <0.27 <0.27

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.30 <2.30 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.26 <0.26 <0.26 <0.26 <0.26 <0.14 <0.14 <0.19 <0.19 <0.19

<3.10 <3.10 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.11 <0.11 <0.11 <0.11 <0.11 <0.25 <0.25 <0.53 <0.53 <0.53

<3.00 <3.00 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.19 <0.19 <0.19 <0.19 <0.19 <0.56 <0.56 <0.72 <0.72 <0.72

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<1.80 <1.80 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.1 <0.1 <0.10 <0.10 <0.10 <0.33 <0.33 <0.67 <0.67 <0.67

<2.50 <2.50 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.21 <0.21 <0.21 <0.21 <0.21 <0.27 <0.27 <0.31 <0.31 <0.31

<3.10 <3.10 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.51 <0.51 <0.51 <0.51 <0.51 <0.82 <0.82 <0.86 <0.86 <0.86

<2.20 <2.20 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.26 <0.26 <0.26 <0.26 <0.26 <0.36 <0.36 <0.60 <0.60 <0.60

<3.40 <3.40 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.88 <0.88 <0.88 <0.88 <0.88 <0.60 <0.60 <1.0 <1.0 <1.0

<2.40 <2.40 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.39 <0.39 <0.39 <0.39 <0.39 <0.33 <0.33 <0.89 <0.89 <0.89

<2.20 <2.20 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.22 <0.22 <0.22 <0.22 <0.22 <0.16 <0.16 <0.55 <0.55 <0.55

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.80 <2.80 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.18 <0.18 <0.18 <0.18 <0.18 <0.26 <0.26 <0.28 <0.28 <0.28

NA NA NA <5 <5 <5 <5 <5 <5 <5 <5 <0.51 <0.51 <0.51 <0.51 <0.51 <0.53 <0.53 <1.1 <1.1 <1.1

NA NA 120 JN NA 75 JN 46 JN 75 JN 86 JN 46 JN 53 JN 33 JN 36 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.40 <2.40 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.39 <0.39 <0.39 <0.39 <0.39 <0.23 <0.23 <0.60 <0.60 <0.60

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 6.6 JN NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.70 <2.70 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.4 <0.4 <0.40 <0.40 <0.40 <0.30 <0.30 <0.39 <0.39 <0.39

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.00 <2.00 <0.23 <0.23 18.2 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.21 <0.21 <0.21 <0.21 <0.21 <0.37 <0.37 <0.91 <0.91 <0.91

<2.10 <2.10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.14 <0.14 <0.14 <0.14 <0.14 <0.33 <0.33 <0.62 <0.62 <0.62

<2.20 <2.20 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.44 <0.44 <0.44 <0.44 <0.44 <0.40 <0.40 <0.89 <0.89 <0.89

<2.20 <2.20 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.2 <0.2 <0.20 <0.20 <0.20 <0.31 <0.31 <0.60 <0.60 <0.60

<2.10 <2.10 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 <0.18 <0.18 <0.18 <0.18 <0.18 <0.27 <0.27 <0.30 <0.30 <0.30

<2.80 <2.80 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <1.3 <1.3 <1.3

<2.70 <2.70 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <1.6 <1.6 <1.6 <1.6 <1.6 <0.54 <0.54 <1.3 <1.3 <1.3

<4.90 <4.90 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.50 <2.50 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA <1 <1 <1 <1 <1 <1 <1 <1 <1 <0.53 <0.53 <0.53 <0.53 <0.53 <0.29 <0.29 <1.2 <1.2 <1.2

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0 <0 149 45.1 104.5 85.1 103.6 117.8 75.4 70.8 41 54.7 45.9 110 50.1 47.1 135 67.3 68.2 92.7 93.7
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

2001-10-10 2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-01-21 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14

N N N N N N N N N N N N N N N N N N N N N

<0.78 <0.78 <0.78 <0.10 <0.10 <0.10 <0.53 <0.53 <0.53 <0.53 <0.53 <0.14 <0.14 NA <0.14 <0.14 <0.087 <0.087 <0.087 <0.24 <0.24

<0.28 <0.28 <0.28 <0.12 <0.12 <0.12 <0.090 <0.090 <0.090 <0.090 <0.090 <0.13 <0.13 NA <0.13 <0.13 <0.24 <0.24 <0.24 <0.26 <0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.59 <0.59 <0.59 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.34 <0.34 NA <0.34 <0.34 <0.18 <0.18 <0.18 <0.61 <0.61

<0.55 <0.55 <0.55 <0.11 <0.11 <0.11 <0.31 <0.31 <0.31 <0.31 <0.31 <0.12 <0.12 NA <0.12 <0.12 <0.14 <0.14 <0.14 <0.70 <0.70

<0.69 <0.69 <0.69 <0.17 <0.17 <0.17 <0.43 <0.43 <0.43 <0.43 <0.43 <0.35 <0.35 NA <0.35 <0.35 <0.49 <0.49 <0.49 <0.58 <0.58

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.58 <0.58 <0.58 <0.33 <0.33 <0.33 <0.20 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 NA <0.15 <0.15 <0.15 <0.15 <0.15 <0.30 <0.30

<0.75 <0.75 <0.75 <0.41 <0.41 <0.41 <0.22 <0.22 <0.22 <0.22 <0.22 <0.17 <0.17 NA <0.17 <0.17 <0.31 <0.31 <0.31 <0.48 <0.48

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.29 <0.29 <0.29 <0.13 <0.13 <0.13 <0.16 <0.16 <0.16 <0.16 <0.16 <0.17 <0.17 NA <0.17 <0.17 <0.18 <0.18 <0.18 <0.40 <0.40

<0.66 <0.67 <0.67 <0.24 <0.24 <0.24 <0.26 <0.26 <0.26 <0.26 <0.26 <0.30 <0.30 NA <0.30 <0.30 <0.17 <0.17 <0.17 <0.23 <0.23

<0.70 <0.70 <0.70 <0.17 <0.17 <0.17 <0.41 <0.41 <0.41 <0.41 <0.41 <0.27 <0.27 NA <0.27 <0.27 <0.26 <0.26 <0.26 <0.69 <0.69

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.27 <0.27 <0.27 <0.23 <0.23 <0.23 <0.19 <0.19 <0.19 <0.19 <0.19 <0.33 <0.33 <0.37 <0.33 <0.33 <0.11 <0.11 <0.11 <0.18 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.19 <0.19 <0.19 <0.12 <0.12 <0.12 <0.65 <0.65 <0.65 <0.65 <0.65 <0.14 <0.14 NA <0.14 <0.14 <0.13 <0.13 <0.13 <0.14 <0.14

<0.53 <0.53 <0.53 <0.14 <0.14 <0.14 <0.75 <0.75 <0.75 <0.75 <0.75 <0.26 <0.26 NA <0.26 <0.26 <0.32 <0.32 <0.32 <0.27 <0.27

<0.72 <0.72 <0.72 <0.20 <0.20 <0.20 <0.54 <0.54 <0.54 <0.54 <0.54 <0.27 <0.27 NA <0.27 <0.27 <0.23 <0.23 <0.23 <0.75 <0.75

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.67 <0.67 <0.67 <0.095 <0.095 <0.095 <0.58 <0.58 <0.58 <0.58 <0.58 <0.18 <0.18 NA <0.18 <0.18 <0.10 <0.10 <0.10 <0.30 <0.30

<0.31 <0.31 <0.31 <0.16 <0.16 <0.16 <0.24 <0.24 <0.24 <0.24 <0.24 <0.11 <0.11 NA <0.11 <0.11 <0.14 <0.14 <0.14 <0.13 <0.13

<0.86 <0.87 <0.87 <0.23 <0.23 <0.23 <0.64 <0.64 <0.64 <0.64 <0.64 <0.99 <0.99 NA <0.99 <0.99 <0.30 <0.30 <0.30 <0.33 <0.33

<0.60 <0.60 <0.60 <0.13 <0.13 <0.13 <0.22 <0.22 <0.22 <0.22 <0.22 <0.13 <0.13 NA <0.13 <0.13 <0.14 <0.14 <0.14 <0.19 <0.19

<1.0 <1.0 <1.0 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.25 <0.25 NA <0.25 <0.25 <0.14 <0.14 <0.14 <0.42 <0.42

<0.89 <0.89 <0.89 <0.16 <0.16 <0.16 <0.20 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 NA <0.15 <0.15 <0.17 <0.17 <0.17 <0.56 <0.56

<0.55 <0.55 <0.55 <0.12 <0.12 <0.12 <0.31 <0.31 <0.31 <0.31 <0.31 <0.17 <0.17 NA <0.17 <0.17 <0.17 <0.17 <0.17 <0.22 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.28 <0.28 <0.28 <0.11 <0.11 <0.11 <0.20 <0.20 <0.20 <0.20 <0.20 <0.14 <0.14 NA <0.14 <0.14 <0.16 <0.16 <0.16 <0.18 <0.18

<1.1 <1.1 <1.1 <1.0 <1.0 <1.0 <1.2 <1.2 <1.2 <1.2 <1.2 <0.71 <0.71 NA <0.71 <0.71 <0.33 <0.33 <0.33 <0.76 <0.76

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.60 <0.60 <0.60 <0.12 <0.12 <0.12 <0.65 <0.65 <0.65 <0.65 <0.65 <0.22 <0.22 <0.44 <0.22 <0.22 <0.38 <0.38 <0.38 <0.23 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA 6.0 NA NA NA NA NA NA NA

<0.39 <0.39 <0.39 <0.14 <0.47 <0.47 <0.64 <0.64 <0.64 <0.64 <0.64 <0.13 <0.13 NA <0.13 <0.13 <0.22 <0.22 <0.22 <0.19 <0.19

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.91 <0.91 <0.91 <0.14 <0.14 <0.14 <0.18 <0.18 <0.18 <0.18 <0.18 <0.26 <0.26 NA <0.26 <0.26 <0.17 <0.17 <0.17 <0.28 <0.28

<0.62 <0.62 <0.62 <0.15 <0.15 <0.15 <0.24 <0.24 <0.24 <0.24 <0.24 <0.11 <0.11 <0.41 <0.11 <0.11 <0.14 <0.14 <0.14 <0.31 <0.31

<0.89 <0.89 <0.89 <0.11 <0.11 <0.11 <0.53 <0.53 <0.53 <0.53 <0.53 <0.28 <0.28 NA <0.28 <0.28 <0.28 <0.28 <0.28 <0.38 <0.38

<0.60 <0.60 <0.60 <0.12 <0.12 <0.12 <0.50 <0.50 <0.50 <0.50 <0.50 <0.24 <0.24 NA <0.24 <0.24 <0.15 <0.15 <0.15 <0.16 <0.16

<0.30 <0.30 <0.30 <0.15 <0.15 <0.15 <0.19 <0.19 <0.19 <0.19 <0.19 <0.20 <0.20 NA <0.20 <0.20 <0.15 <0.15 <0.15 <0.20 <0.20

<1.3 <1.3 <1.3 <0.11 <0.11 <0.11 <0.50 <0.50 <0.50 <0.50 <0.50 <0.41 <0.41 NA <0.41 <0.41 <0.16 <0.16 <0.16 <1.2 <1.2

<1.3 <1.3 <1.3 <0.14 <0.14 <0.14 <0.67 <0.67 <0.67 <0.67 <0.67 <0.27 <0.27 NA <0.27 <0.27 <0.13 <0.13 <0.13 <0.35 <0.35

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<1.2 <1.2 <1.2 <0.11 <0.11 <0.11 <0.056 <0.55 <0.55 <0.55 <0.55 <0.26 <0.26 <0.34 <0.26 <0.26 <0.18 <0.18 <0.18 <0.25 <0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

78.1 168 1280 128 87.3 97.9 92.0 75.4 J 115 J 60 J 73.1 J 169.7 J 54.1 J NA 37.3 J 31.7 J 89 J 98.2 J 49.6 J 112.9 J 77 J
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

2006-10-10 2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11

N N N N N N N N N N N N N N N N N N N N N

<0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.11 <0.11 <0.11 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.16 <0.16

<0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.10 <0.10 <0.10 <0.13 <0.13 <0.13 <0.13 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.15 <0.15 <0.15 <0.46 <0.46 <0.46 <0.46 <0.21 <0.21 <0.21 <0.21 <0.21 <0.23 <0.23

<0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.10 <0.10 <0.10 <0.26 <0.26 <0.26 <0.26 <0.30 <0.30 <0.30 <0.30 <0.30 <0.14 <0.14

<0.58 <0.58 <0.58 <0.58 <0.58 <0.58 <0.58 <0.17 <0.17 <0.17 <0.38 <0.38 <0.38 <0.38 <0.24 <0.24 <0.24 <0.24 <0.24 <0.30 <0.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.14 <0.14 <0.14 <0.57 <0.57 <0.57 <0.57 <0.22 <0.22 <0.22 <0.22 <0.22 <0.11 <0.11

<0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.31 <0.31 <0.31 <0.43 <0.43 <0.43 <0.43 <0.53 <0.53 <0.53 <0.53 <0.53 <0.39 <0.39

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.33 <0.33 <0.33 <0.40 <0.40 <0.40 <0.40 <0.12 <0.12 <0.12 <0.12 <0.12 <0.18 <0.18

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.18 <0.18 <0.18 <0.26 <0.26 <0.26 <0.26 <0.15 <0.15 <0.15 <0.15 <0.15 <0.20 <0.20

<0.69 <0.69 <0.69 <0.69 <0.69 <0.69 <0.69 <0.21 <0.21 <0.21 <0.32 <0.32 <0.32 <0.32 <0.24 <0.24 <0.24 <0.24 <0.24 <0.22 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.12 <0.12 <0.12 <0.15 <0.15 <0.15 <0.15 <0.27 <0.27 <0.27 <0.27 <0.27 <0.28 <0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.13 <0.13 <0.13 <0.18 <0.18 <0.18 <0.18 <0.29 <0.29 <0.29 <0.29 <0.29 <0.15 <0.15

<0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.19 <0.19 <0.19 <0.26 <0.26 <0.26 <0.26 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19

<0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.18 <0.18 <0.18 <0.43 <0.43 <0.43 <0.43 <0.23 <0.23 <0.23 <0.23 <0.23 <0.28 <0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.099 <0.099 <0.099 <0.18 <0.18 <0.18 <0.18 <0.14 <0.14 <0.14 <0.14 <0.14 <0.17 <0.17

<0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.21 <0.21 <0.21 <0.21 <0.26 <0.26 <0.26 <0.26 <0.26 <0.19 <0.19

<0.33 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 <0.20 <0.20 <0.20 <0.48 <0.48 <0.48 <0.48 <0.47 <0.47 <0.47 <0.47 <0.47 <0.40 <0.40

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.094 <0.094 <0.094 <0.18 <0.18 <0.18 <0.18 <0.17 <0.17 <0.17 <0.17 <0.17 <0.15 <0.15

<0.42 <0.42 <0.42 <0.42 <0.42 <0.42 <0.42 <0.17 <0.17 <0.17 <0.34 <0.34 <0.34 <0.34 <0.16 <0.16 <0.16 <0.16 <0.16 <0.20 <0.20

<0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.15 <0.15 <0.15 <0.22 <0.22 <0.22 <0.22 <0.24 <0.24 <0.24 <0.24 <0.24 <0.20 <0.20

<0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.16 <0.16 <0.16 <0.20 <0.20 <0.20 <0.20 <0.19 <0.19 <0.19 <0.19 <0.19 <0.12 <0.12

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.11 <0.11 <0.11 <0.26 <0.26 <0.26 <0.26 <0.23 <0.23 <0.23 <0.23 <0.23 <0.18 <0.18

<0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.91 <0.91 <0.91 <1.3 <1.3 <1.3 <1.3 <0.64 <0.64 <0.64 <0.64 <0.64 <0.72 <0.72

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.15 <0.15 <0.15 <0.15 <0.22 <0.22 <0.22 <0.22 <0.22 <0.18 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.12 <0.12 <0.12 <0.30 <0.30 <0.30 <0.30 <0.17 <0.17 <0.17 <0.17 <0.17 <0.31 <0.31

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.58 <0.58 <0.58 <0.18 <0.18 <0.18 <0.18 <0.51 <0.51 <0.51 <0.51 <0.51 <0.19 <0.19

<0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.20 <0.20 <0.20 <0.19 <0.19 <0.19 <0.19 <0.24 <0.24 <0.24 <0.24 <0.24 <0.12 <0.12

<0.38 <0.38 <0.38 <0.38 <0.38 <0.38 <0.38 <0.18 <0.18 <0.18 <0.20 <0.20 <0.20 <0.20 <0.35 <0.35 <0.35 <0.35 <0.35 <0.27 <0.27

<0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.21 <0.21 <0.21 <0.31 <0.31 <0.31 <0.31 <0.20 <0.20 <0.20 <0.20 <0.20 <0.18 <0.18

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.45 <0.45 <0.45 <0.14 <0.14 <0.14 <0.14 <0.25 <0.25 <0.25 <0.25 <0.25 <0.17 <0.17

<1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <0.44 <0.44 <0.44 <0.46 <0.46 <0.46 <0.46 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.60

<0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.16 <0.16 <0.16 <0.21 <0.21 <0.21 <0.21 <0.16 <0.16 <0.16 <0.16 <0.16 <0.18 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.15 <0.15 <0.15 <0.27 <0.27 <0.27 <0.27 <0.35 <0.35 <0.35 <0.35 <0.35 <0.17 <0.17

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

79.7 J 59.4 J 65.1 J 105.6 J 76.4 J 102.7 J 164 J 55.2 J 32.6 J 98 J 32.9 J 29.7 J 56.5 J 74.1 J 73.9 J 37.8 J 46.9 J 103.5 J 76.6 J 57 J 77 J
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

2012-04-11 2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10

N N N N N N N N N N N N N N N N N N N N N

<0.16 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.12 <0.12 <0.12 <0.12 <0.086 <0.086 <0.086 <0.086 <0.17 <0.17 <0.17 <0.17 <0.17

<0.16 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.13 <0.13 <0.13 <0.13 <0.12 <0.12 <0.12 <0.12 <0.18 <0.18 <0.18 <0.18 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.23 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.29 <0.29 <0.29 <0.29 <0.13 <0.13 <0.13 <0.13 <0.18 <0.18 <0.18 <0.18 <0.18

<0.14 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 <0.15 <0.15 <0.12 <0.12 <0.12 <0.12 <0.16 <0.16 <0.16 <0.16 <0.16

<0.30 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.24 <0.24 <0.24 <0.24 <0.16 <0.16 <0.16 <0.16 <0.22 <0.22 <0.22 <0.22 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.11 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.11 <0.11 <0.11 <0.11 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.15

<0.39 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.17 <0.17 <0.17 <0.17 <0.090 <0.090 <0.090 <0.090 <0.21 <0.21 <0.21 <0.21 <0.21

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.20 <0.20 <0.20 <0.20 <0.11 <0.11 <0.11 <0.11 <0.17 <0.17 <0.17 <0.17 <0.17

<0.20 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.11 <0.11 <0.11 <0.11 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.15

<0.22 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.12 <0.12 <0.12 <0.12 <0.11 <0.11 <0.11 <0.11 <0.13 <0.13 <0.13 <0.13 <0.13

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.28 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.12 <0.12 <0.12 <0.12 <0.10 <0.10 <0.10 <0.10 0.27 J <0.11 0.45 J <0.11 <0.11

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.15 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.18 <0.18 <0.18 <0.18 <0.10 <0.10 <0.10 <0.10 <0.14 <0.14 <0.14 <0.14 <0.14

<0.19 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.15 <0.15 <0.15 <0.15 <0.17 <0.17 <0.17 <0.17 <0.15 <0.15 <0.15 <0.15 <0.15

<0.28 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.32 <0.32 <0.32 <0.32 <0.57 <0.57 <0.57 <0.57 <0.20 <0.20 <0.20 <0.20 <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.17 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.16 <0.16 <0.16 <0.16 <0.096 <0.096 <0.096 <0.096 <0.19 <0.19 <0.19 <0.19 <0.19

<0.19 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.12 <0.12 <0.12 <0.12 <0.093 <0.093 <0.093 <0.093 <0.12 <0.12 <0.12 <0.12 <0.12

<0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.45 <0.45 <0.45 <0.45 <0.21 <0.21 <0.21 <0.21 <0.19 <0.19 <0.19 <0.19 <0.19

<0.15 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.14 <0.14 <0.14 <0.14 <0.091 <0.091 <0.091 <0.091 <0.11 <0.11 <0.11 <0.11 <0.11

<0.20 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.16 <0.16 <0.16 <0.16 <0.11 <0.11 <0.11 <0.11 <0.22 <0.22 <0.22 <0.22 <0.22

<0.20 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.23 <0.23 <0.23 <0.23 <0.12 <0.12 <0.12 <0.12 <0.30 <0.30 <0.30 <0.30 <0.30

<0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.17 <0.17 <0.17 <0.17 <0.12 <0.12 <0.12 <0.12 <0.16 <0.16 <0.16 <0.16 <0.16

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.22 <0.22 <0.22 <0.22 <0.22

<0.72 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.46 <0.46 <0.46 <0.46 <0.29 <0.29 <0.29 <0.29 <0.54 <0.54 <0.54 <0.54 <0.54

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.093 <0.093 <0.093 <0.093 <0.22 <0.22 <0.22 <0.22 <0.11 <0.11 <0.11 <0.11 <0.11

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.31 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.20 <0.20 <0.20 <0.20 <0.22 <0.22 <0.22 <0.22 <0.16 <0.16 <0.16 <0.16 <0.16

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.17 <0.17 <0.17 <0.17 <0.14 <0.14 <0.14 <0.14 <0.17 <0.17 <0.17 <0.17 <0.17

<0.12 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.15 <0.15 <0.15 <0.15 <0.25 <0.25 <0.25 <0.25 <0.12 <0.12 <0.12 <0.12 <0.12

<0.27 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.24 <0.24 <0.24 <0.24 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14

<0.18 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.16 <0.16 <0.16 <0.16 <0.15 <0.15 <0.15 <0.15 <0.17 <0.17 <0.17 <0.17 <0.17

<0.17 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.17 <0.17 <0.17 <0.17 <0.12 <0.12 <0.12 <0.12 <0.16 <0.16 <0.16 <0.16 <0.16

<0.60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.31 <0.31 <0.31 <0.31 <0.20 <0.20 <0.20 <0.20 <0.55 <0.55 <0.55 <0.55 <0.55

<0.18 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.22 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.19 <0.19 <0.19 <0.19 <0.19

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.17 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.12 <0.12 <0.12 <0.12 <0.22 <0.22 <0.22 <0.22 <0.24 <0.24 <0.24 <0.24 <0.24

NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

103.9 J 21.2 J 70.9 J 28 J 41.1 J 17 J 21.5 J 19 J 35 J 28.6 J 78.8 J 60.4 J 70.5 J 107.3 J 56.4 J 231.1 J 169.8 J 124.9 J 270.3 J 150 J 194.7 J
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

1996-04-04 1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10

Y N N N N N N N N N N N N N N N N N N N N

<2.10 <2.10 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.16 <0.16 <0.16 <0.16 <0.16 <0.34 <0.34 <0.78 <0.78 <0.78

<2.90 <2.90 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.38 <0.38 <0.38 <0.38 <0.38 <0.26 <0.26 <0.28 <0.28 <0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.00 <3.00 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.4 <0.4 <0.40 <0.40 <0.40 <0.45 <0.45 <0.59 <0.59 <0.59

<2.10 <2.10 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.28 <0.28 <0.28 <0.28 <0.28 <0.32 <0.32 <0.55 <0.55 <0.55

<2.50 <2.50 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.36 <0.36 <0.36 <0.36 <0.36 <0.66 <0.66 <0.69 <0.69 <0.69

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.50 <3.50 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.61 <0.61 <0.61 <0.61 <0.61 <0.52 <0.52 <0.58 <0.58 <0.58

<2.20 <2.20 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.13 <0.13 <0.13 <0.13 <0.13 <0.26 <0.26 <0.75 <0.75 <0.75

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<1.90 <1.90 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.3 <0.3 <0.30 <0.30 <0.30 <0.25 <0.25 <0.29 <0.29 <0.29

<3.00 <3.00 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.49 <0.49 <0.49 <0.49 <0.49 <0.29 <0.29 <0.66 <0.66 <0.66

<3.50 <3.50 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.23 <0.23 <0.23 <0.23 <0.23 <0.54 <0.54 <0.70 <0.70 <0.70

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.30 <2.30 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.25 <0.25 <0.25 <0.25 <0.25 <0.27 <0.27 <0.27 <0.27 <0.27

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.30 <2.30 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.26 <0.26 <0.26 <0.26 <0.26 <0.14 <0.14 <0.19 <0.19 <0.19

<3.10 <3.10 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.11 <0.11 <0.11 <0.11 <0.11 <0.25 <0.25 <0.53 <0.53 <0.53

<3.00 <3.00 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.19 <0.19 <0.19 <0.19 <0.19 <0.56 <0.56 <0.72 <0.72 <0.72

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<1.80 <1.80 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.1 <0.1 <0.10 <0.10 <0.10 <0.33 <0.33 <0.67 <0.67 <0.67

<2.50 <2.50 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.21 <0.21 <0.21 <0.21 <0.21 <0.27 <0.27 <0.31 <0.31 <0.31

<3.10 <3.10 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.71 <0.51 <0.51 <0.51 <0.51 <0.51 <0.82 <0.82 <0.86 <0.86 <0.86

<2.20 <2.20 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.26 <0.26 <0.26 <0.26 <0.26 <0.36 <0.36 <0.60 <0.60 <0.60

<3.40 <3.40 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.88 <0.88 <0.88 <0.88 <0.88 <0.60 <0.60 <1.0 <1.0 <1.0

<2.40 <2.40 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.39 <0.39 <0.39 <0.39 <0.39 <0.33 <0.33 <0.89 <0.89 <0.89

<2.20 <2.20 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.22 <0.22 <0.22 <0.22 <0.22 <0.16 <0.16 <0.55 <0.55 <0.55

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.80 <2.80 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.18 <0.18 <0.18 <0.18 <0.18 <0.26 <0.26 <0.28 <0.28 <0.28

NA NA NA <5 <5 <5 <5 <5 <5 <5 <5 <0.51 <0.51 <0.51 <0.51 <0.51 <0.53 <0.53 <1.1 <1.1 <1.1

NA NA 110 JN NA 94 JN 74 JN 72 JN 46 JN 51 JN 28 JN 21 JN 26 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.40 <2.40 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.39 <0.39 <0.39 <0.39 <0.39 <0.23 <0.23 <0.60 <0.60 <0.60

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.70 <2.70 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.4 <0.4 <0.40 <0.40 <0.40 <0.30 <0.30 <0.39 1.7 <0.39

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.00 <2.00 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.21 <0.21 <0.21 <0.21 <0.21 <0.37 <0.37 <0.91 <0.91 <0.91

<2.10 <2.10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.14 <0.14 <0.14 <0.14 <0.14 <0.33 <0.33 <0.62 <0.62 <0.62

<2.20 <2.20 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.44 <0.44 <0.44 <0.44 <0.44 <0.40 <0.40 <0.89 <0.89 <0.89

<2.20 <2.20 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.29 <0.2 <0.2 <0.20 <0.20 <0.20 <0.31 <0.31 <0.60 <0.60 <0.60

<2.10 <2.10 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 <0.18 <0.18 <0.18 <0.18 <0.18 <0.27 <0.27 <0.30 <0.30 <0.30

<2.80 <2.80 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <0.54 <1.3 <1.3 <1.3

<2.70 <2.70 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <0.39 <1.6 <1.6 <1.6 <1.6 <1.6 <0.54 <0.54 <1.3 <1.3 <1.3

<4.90 <4.90 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.50 <2.50 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA <1 <1 <1 <1 <1 <1 <1 <1 <1 <0.53 <0.53 <0.53 <0.53 <0.53 <0.29 <0.29 <1.2 <1.2 <1.2

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0 <0 144 39.7 143.4 134.9 108.1 867.8 76.1 45.5 32.2 43.5 31.7 104 49.7 69.0 113 102 105 54.0 129
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

2001-10-10 2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14 2006-10-10

N N N N N N N N N N N N N N N N N N N N N

<0.78 <0.78 <0.78 <0.10 <0.10 <0.10 <0.53 <0.53 <0.53 <0.53 <0.53 <0.14 <0.14 <0.14 <0.14 <0.087 <0.087 <0.087 <0.24 <0.24 <0.24

<0.28 <0.28 <0.28 <0.12 <0.12 <0.12 <0.090 <0.090 <0.090 <0.090 <0.090 <0.13 <0.13 <0.13 <0.13 <0.24 <0.24 <0.24 <0.26 <0.26 <0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.59 <0.59 <0.59 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.34 <0.34 <0.34 <0.34 <0.18 <0.18 <0.18 <0.61 <0.61 <0.61

<0.55 <0.55 <0.55 <0.11 <0.11 <0.11 <0.31 <0.31 <0.31 <0.31 <0.31 <0.12 <0.12 <0.12 <0.12 <0.14 <0.14 <0.14 <0.70 <0.70 <0.70

<0.69 <0.69 <0.69 <0.17 <0.17 <0.17 <0.43 <0.43 <0.43 <0.43 <0.43 <0.35 <0.35 <0.35 <0.35 <0.49 <0.49 <0.49 <0.58 <0.58 <0.58

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.58 <0.58 <0.58 <0.33 <0.33 <0.33 <0.20 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.30 <0.30 <0.30

<0.75 <0.75 <0.75 <0.41 <0.41 <0.41 <0.22 <0.22 <0.22 <0.22 <0.22 <0.17 <0.17 <0.17 <0.17 <0.31 <0.31 <0.31 <0.48 <0.48 <0.48

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.29 <0.29 <0.29 <0.13 <0.13 <0.13 <0.16 <0.16 <0.16 <0.16 <0.16 <0.17 <0.17 <0.17 <0.17 <0.18 <0.18 <0.18 <0.40 <0.40 <0.40

<0.66 <0.67 <0.67 <0.24 <0.24 <0.24 <0.26 <0.26 <0.26 <0.26 <0.26 <0.30 <0.30 <0.30 <0.30 <0.17 <0.17 <0.17 <0.23 <0.23 <0.23

<0.70 <0.70 <0.70 <0.17 <0.17 <0.17 <0.41 <0.41 <0.41 <0.41 <0.41 <0.27 <0.27 <0.27 <0.27 <0.26 <0.26 <0.26 <0.69 <0.69 <0.69

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.27 <0.27 <0.27 <0.23 <0.23 <0.23 <0.19 <0.19 <0.19 <0.19 <0.19 <0.33 <0.33 <0.33 <0.33 <0.11 <0.11 <0.11 <0.18 <0.18 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.19 <0.19 <0.19 <0.12 <0.12 <0.12 <0.65 <0.65 <0.65 <0.65 <0.65 <0.14 <0.14 <0.14 <0.14 <0.13 <0.13 <0.13 <0.14 <0.14 <0.14

<0.53 <0.53 <0.53 <0.14 <0.14 <0.14 <0.75 <0.75 <0.75 <0.75 <0.75 <0.26 <0.26 <0.26 <0.26 <0.32 <0.32 <0.32 <0.27 <0.27 <0.27

<0.72 <0.72 <0.72 <0.20 <0.20 <0.20 <0.54 <0.54 <0.54 <0.54 <0.54 <0.27 <0.27 <0.27 <0.27 <0.23 <0.23 <0.23 <0.75 <0.75 <0.75

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.67 <0.67 <0.67 <0.095 <0.095 <0.095 <0.58 <0.58 <0.58 <0.58 <0.58 <0.18 <0.18 <0.18 <0.18 <0.10 <0.10 <0.10 <0.30 <0.30 <0.30

<0.31 <0.31 <0.31 <0.16 <0.16 <0.16 <0.24 <0.24 <0.24 <0.24 <0.24 <0.11 <0.11 <0.11 <0.11 <0.14 <0.14 <0.14 <0.13 <0.13 <0.13

<0.86 <0.87 <0.87 <0.23 <0.23 <0.23 <0.64 <0.64 <0.64 <0.64 <0.64 <0.99 <0.99 <0.99 <0.99 <0.30 <0.30 <0.30 <0.33 <0.33 <0.33

<0.60 <0.60 <0.60 <0.13 <0.13 <0.13 <0.22 <0.22 <0.22 <0.22 <0.22 <0.13 <0.13 <0.13 <0.13 <0.14 <0.14 <0.14 <0.19 <0.19 <0.19

<1.0 <1.0 <1.0 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.25 <0.25 <0.25 <0.25 <0.14 <0.14 <0.14 <0.42 <0.42 <0.42

<0.89 <0.89 <0.89 <0.16 <0.16 <0.16 <0.20 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 <0.15 <0.15 <0.17 <0.17 <0.17 <0.56 <0.56 <0.56

<0.55 <0.55 <0.55 <0.12 <0.12 <0.12 <0.31 <0.31 <0.31 <0.31 <0.31 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.22 <0.22 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.28 <0.28 <0.28 <0.11 <0.11 <0.11 <0.20 <0.20 <0.20 <0.20 <0.20 <0.14 <0.14 <0.14 <0.14 <0.16 <0.16 <0.16 <0.18 <0.18 <0.18

<1.1 <1.1 <1.1 <1.0 <1.0 <1.0 <1.2 <1.2 <1.2 <1.2 <1.2 <0.71 <0.71 <0.71 <0.71 <0.33 <0.33 <0.33 <0.76 <0.76 <0.76

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.60 <0.60 <0.60 <0.12 <0.12 <0.12 <0.65 <0.65 <0.65 <0.65 <0.65 <0.22 <0.22 <0.22 <0.22 <0.38 <0.38 <0.38 <0.23 <0.23 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.39 <0.39 <0.39 <0.14 <0.47 <0.47 <0.64 <0.64 <0.64 <0.64 <0.64 <0.13 <0.13 <0.13 <0.13 <0.22 <0.22 <0.22 <0.19 <0.19 <0.19

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.91 <0.91 <0.91 <0.14 <0.14 <0.14 <0.18 <0.18 <0.18 <0.18 <0.18 <0.26 <0.26 <0.26 <0.26 <0.17 <0.17 <0.17 <0.28 <0.28 <0.28

<0.62 <0.62 <0.62 <0.15 <0.15 <0.15 <0.24 <0.24 <0.24 <0.24 <0.24 <0.11 <0.11 <0.11 <0.11 <0.14 <0.14 <0.14 <0.31 <0.31 <0.31

<0.89 <0.89 <0.89 <0.11 <0.11 <0.11 <0.53 <0.53 <0.53 <0.53 <0.53 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.38 <0.38 <0.38

<0.60 <0.60 <0.60 <0.12 <0.12 <0.12 <0.50 <0.50 <0.50 <0.50 <0.50 <0.24 <0.24 <0.24 <0.24 <0.15 <0.15 <0.15 <0.16 <0.16 <0.16

<0.30 <0.30 <0.30 <0.15 <0.15 <0.15 <0.19 <0.19 <0.19 <0.19 <0.19 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 <0.15 <0.20 <0.20 <0.20

<1.3 <1.3 <1.3 <0.11 <0.11 <0.11 <0.50 <0.50 <0.50 <0.50 <0.50 <0.41 <0.41 <0.41 <0.41 <0.16 <0.16 <0.16 <1.2 <1.2 <1.2

<1.3 <1.3 <1.3 <0.14 <0.14 <0.14 <0.67 <0.67 <0.67 <0.67 <0.67 <0.27 <0.27 <0.27 <0.27 <0.13 <0.13 <0.13 <0.35 <0.35 <0.35

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<1.2 <1.2 <1.2 <0.11 <0.11 <0.11 <0.056 <0.55 <0.55 <0.55 <0.55 <0.26 <0.26 <0.26 <0.26 <0.18 <0.18 <0.18 <0.25 <0.25 <0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

73.4 226 940 184 138 113 87.8 63.5 J 84.3 J 69 J 55.9 J 94.2 J 63.1 J 25.4 J 21.4 J 75.5 J 112 J 79.7 J 141 J 70.6 J 78.6 J
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2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11 2012-04-11

N N N N N N N N N N N N N N N N N N N N N

<0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.11 <0.11 <0.11 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.16 <0.16 <0.16

<0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.10 <0.10 <0.10 <0.13 <0.13 <0.13 <0.13 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.61 <0.61 <0.61 <0.61 <0.61 <0.61 <0.15 <0.15 <0.15 <0.46 <0.46 <0.46 <0.46 <0.21 <0.21 <0.21 <0.21 <0.21 <0.23 <0.23 <0.23

<0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.10 <0.10 <0.10 <0.26 <0.26 <0.26 <0.26 <0.30 <0.30 <0.30 <0.30 <0.30 <0.14 <0.14 <0.14

<0.58 <0.58 <0.58 <0.58 <0.58 <0.58 <0.17 <0.17 <0.17 <0.38 <0.38 <0.38 <0.38 <0.24 <0.24 <0.24 <0.24 <0.24 <0.30 <0.30 <0.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.14 <0.14 <0.14 <0.57 <0.57 <0.57 <0.57 <0.22 <0.22 <0.22 <0.22 <0.22 <0.11 <0.11 <0.11

<0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.31 <0.31 <0.31 <0.43 <0.43 <0.43 <0.43 <0.53 <0.53 <0.53 <0.53 <0.53 <0.39 <0.39 <0.39

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.33 <0.33 <0.33 <0.40 <0.40 <0.40 <0.40 <0.12 <0.12 <0.12 <0.12 <0.12 <0.18 <0.18 <0.18

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.18 <0.18 <0.18 <0.26 <0.26 <0.26 <0.26 <0.15 <0.15 <0.15 <0.15 <0.15 <0.20 <0.20 <0.20

<0.69 <0.69 <0.69 <0.69 <0.69 <0.69 <0.21 <0.21 <0.21 <0.32 <0.32 <0.32 <0.32 <0.24 <0.24 <0.24 <0.24 <0.24 <0.22 <0.22 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.12 <0.12 <0.12 <0.15 <0.15 <0.15 <0.15 <0.27 <0.27 <0.27 <0.27 <0.27 <0.28 <0.28 <0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.13 <0.13 <0.13 <0.18 <0.18 <0.18 <0.18 <0.29 <0.29 <0.29 <0.29 <0.29 <0.15 <0.15 <0.15

<0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.19 <0.19 <0.19 <0.26 <0.26 <0.26 <0.26 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19

<0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.18 <0.18 <0.18 <0.43 <0.43 <0.43 <0.43 <0.23 <0.23 <0.23 <0.23 <0.23 <0.28 <0.28 <0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.099 <0.099 <0.099 <0.18 <0.18 <0.18 <0.18 <0.14 <0.14 <0.14 <0.14 <0.14 <0.17 <0.17 <0.17

<0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.21 <0.21 <0.21 <0.21 <0.26 <0.26 <0.26 <0.26 <0.26 <0.19 <0.19 <0.19

<0.33 <0.33 <0.33 <0.33 <0.33 <0.33 <0.20 <0.20 <0.20 <0.48 <0.48 <0.48 <0.48 <0.47 <0.47 <0.47 <0.47 <0.47 <0.40 <0.40 <0.40

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.094 <0.094 <0.094 <0.18 <0.18 <0.18 <0.18 <0.17 <0.17 <0.17 <0.17 <0.17 <0.15 <0.15 <0.15

<0.42 <0.42 <0.42 <0.42 <0.42 <0.42 <0.17 <0.17 <0.17 <0.34 <0.34 <0.34 <0.34 <0.16 <0.16 <0.16 <0.16 <0.16 <0.20 <0.20 <0.20

<0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.15 <0.15 <0.15 <0.22 <0.22 <0.22 <0.22 <0.24 <0.24 <0.24 <0.24 <0.24 <0.20 <0.20 <0.20

<0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.16 <0.16 <0.16 <0.20 <0.20 <0.20 <0.20 <0.19 <0.19 <0.19 <0.19 <0.19 <0.12 <0.12 <0.12

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.11 <0.11 <0.11 <0.26 <0.26 <0.26 <0.26 <0.23 <0.23 <0.23 <0.23 <0.23 <0.18 <0.18 <0.18

<0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.91 <0.91 <0.91 <1.3 <1.3 <1.3 <1.3 <0.64 <0.64 <0.64 <0.64 <0.64 <0.72 <0.72 <0.72

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.15 <0.15 <0.15 <0.15 <0.22 <0.22 <0.22 <0.22 <0.22 <0.18 <0.18 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.12 <0.12 <0.12 <0.30 <0.30 <0.30 <0.30 <0.17 <0.17 <0.17 <0.17 <0.17 <0.31 <0.31 <0.31

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.58 <0.58 <0.58 <0.18 <0.18 <0.18 <0.18 <0.51 <0.51 <0.51 <0.51 <0.51 <0.19 <0.19 <0.19

<0.31 <0.31 <0.31 <0.31 <0.31 <0.31 <0.20 <0.20 <0.20 <0.19 <0.19 <0.19 <0.19 <0.24 <0.24 <0.24 <0.24 <0.24 <0.12 <0.12 <0.12

<0.38 <0.38 <0.38 <0.38 <0.38 <0.38 <0.18 <0.18 <0.18 <0.20 <0.20 <0.20 <0.20 <0.35 <0.35 <0.35 <0.35 <0.35 <0.27 <0.27 <0.27

<0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.21 <0.21 <0.21 <0.31 <0.31 <0.31 <0.31 <0.20 <0.20 <0.20 <0.20 <0.20 <0.18 <0.18 <0.18

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.45 <0.45 <0.45 <0.14 <0.14 <0.14 <0.14 <0.25 <0.25 <0.25 <0.25 <0.25 <0.17 <0.17 <0.17

<1.2 <1.2 <1.2 <1.2 <1.2 <1.2 <0.44 <0.44 <0.44 <0.46 <0.46 <0.46 <0.46 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.60 <0.60

<0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.16 <0.16 <0.16 <0.21 <0.21 <0.21 <0.21 <0.16 <0.16 <0.16 <0.16 <0.16 <0.18 <0.18 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.15 <0.15 <0.15 <0.27 <0.27 <0.27 <0.27 <0.35 <0.35 <0.35 <0.35 <0.35 <0.17 <0.17 <0.17

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

48.4 J 96.7 J 125.1 J 167 J 58.3 J 102.1 J 29 J 14 J 33.4 J 4.8 J 4.7 J 9.5 J 13 J 11 J 9.3 J 14 J 36.7 J 5.7 J 4.1 J 0 6.1 J
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID

2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10

N N N N N N N N N N N N N N N N N N N N

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.12 <0.12 <0.12 <0.12 <0.086 <0.086 <0.086 <0.086 <0.17 <0.17 <0.17 <0.17 <0.17

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.13 <0.13 <0.13 <0.13 <0.12 <0.12 <0.12 <0.12 <0.18 <0.18 <0.18 <0.18 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.29 <0.29 <0.29 <0.29 <0.13 <0.13 <0.13 <0.13 <0.18 <0.18 <0.18 <0.18 <0.18

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 <0.15 <0.15 <0.12 <0.12 <0.12 <0.12 <0.16 <0.16 <0.16 <0.16 <0.16

<0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.28 <0.24 <0.24 <0.24 <0.24 <0.16 <0.16 <0.16 <0.16 <0.22 <0.22 <0.22 <0.22 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.11 <0.11 <0.11 1.7 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.15

<0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.26 <0.17 <0.17 <0.17 <0.17 <0.090 <0.090 <0.090 <0.090 <0.21 <0.21 <0.21 <0.21 <0.21

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.20 <0.20 <0.20 <0.20 <0.11 <0.11 <0.11 <0.11 <0.17 <0.17 <0.17 <0.17 <0.17

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.11 <0.11 <0.11 <0.11 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.15

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.12 <0.12 <0.12 <0.12 <0.11 <0.11 <0.11 <0.11 <0.13 <0.13 <0.13 <0.13 <0.13

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.12 <0.12 <0.12 <0.12 <0.10 <0.10 <0.10 <0.10 <0.11 <0.11 <0.11 <0.11 <0.11

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.095 <0.18 <0.18 <0.18 <0.18 <0.10 <0.10 <0.10 <0.10 <0.14 <0.14 <0.14 <0.14 <0.14

<0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.15 <0.15 <0.15 <0.15 <0.17 <0.17 <0.17 <0.17 <0.15 <0.15 <0.15 <0.15 <0.15

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.32 <0.32 <0.32 <0.32 <0.57 <0.57 <0.57 <0.57 <0.20 <0.20 <0.20 <0.20 <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.16 <0.16 <0.16 <0.16 <0.096 <0.096 <0.096 <0.096 <0.19 <0.19 <0.19 <0.19 <0.19

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.12 <0.12 <0.12 <0.12 <0.093 <0.093 <0.093 <0.093 <0.12 <0.12 <0.12 <0.12 <0.12

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.45 <0.45 <0.45 <0.45 <0.21 <0.21 <0.21 <0.21 <0.19 <0.19 <0.19 <0.19 <0.19

<0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.14 <0.14 <0.14 <0.14 <0.091 <0.091 <0.091 <0.091 <0.11 <0.11 <0.11 <0.11 <0.11

<0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.16 <0.16 <0.16 <0.16 <0.11 <0.11 <0.11 <0.11 <0.22 <0.22 <0.22 <0.22 <0.22

<0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.23 <0.23 <0.23 <0.23 <0.12 <0.12 <0.12 <0.12 <0.30 <0.30 <0.30 <0.30 <0.30

<0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.17 <0.17 <0.17 <0.17 <0.12 <0.12 <0.12 <0.12 <0.16 <0.16 <0.16 <0.16 <0.16

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.22 <0.22 <0.22 <0.22 <0.22

<0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.46 <0.46 <0.46 <0.46 <0.29 <0.29 <0.29 <0.29 <0.54 <0.54 <0.54 <0.54 <0.54

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.093 <0.093 <0.093 <0.093 <0.22 <0.22 <0.22 <0.22 <0.11 <0.11 <0.11 <0.11 <0.11

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.20 <0.20 <0.20 <0.20 <0.22 <0.22 <0.22 <0.22 <0.16 <0.16 <0.16 <0.16 <0.16

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.17 <0.17 <0.17 <0.17 <0.14 <0.14 <0.14 <0.14 <0.17 <0.17 <0.17 <0.17 <0.17

<0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.15 <0.15 <0.15 <0.15 <0.25 <0.25 <0.25 <0.25 <0.12 <0.12 <0.12 <0.12 <0.12

<0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.24 <0.24 <0.24 <0.24 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14

<0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.16 <0.16 <0.16 <0.16 <0.15 <0.15 <0.15 <0.15 <0.17 <0.17 <0.17 <0.17 <0.17

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.17 <0.17 <0.17 <0.17 <0.12 <0.12 <0.12 <0.12 <0.16 <0.16 <0.16 <0.16 <0.16

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.31 <0.31 <0.31 <0.31 <0.20 <0.20 <0.20 <0.20 <0.55 <0.55 <0.55 <0.55 <0.55

<0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.22 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.19 <0.19 <0.19 <0.19 <0.19

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.12 <0.12 <0.12 <0.12 <0.22 <0.22 <0.22 <0.22 <0.24 <0.24 <0.24 <0.24 <0.24

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 8.3 J 3.1 J 0 0 0 0 5.1 J 33 J 6.2 J 3.2 J 23 J 187.4 J 168.5 J 339 J 215.6 J 306 J 320.9 J 270.9 J 229.2 J
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TABLE 2A

GROUND WATER ANALYTICAL DATA

VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

1,1,1-Trichloroethane µg/L 649 30.00 ~ ~

1,1,2,2-Tetrachloroethane µg/L ~ 1.00 ~ ~

1,1,2-trichloro-1,2,2-trifluoroethane µg/L ~ ~ ~ ~

1,1,2-Trichloroethane µg/L ~ 3.00 ~ ~

1,1-Dichloroethane µg/L ~ 50.00 ~ ~

1,1-Dichloroethene µg/L ~ 1.00 ~ ~

1,2,3-trichlorobenzene µg/L ~ ~ ~ ~

1,2,4-trichlorobenzene µg/L ~ 9.00 ~ ~

1,2-dibromo-3-chloropropane µg/L ~ ~ ~ ~

1,2-dibromoethane µg/L ~ 0.03 ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2-Dichloroethane µg/L 2141 2.00 ~ ~

1,2-dichloroethylene, total µg/L ~ 70.00 ~ ~

1,2-Dichloropropane µg/L 843 1.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,4-Dichlorobenzene µg/L ~ 75.00 ~ ~

1-Butanol µg/L ~ ~ ~ ~

2-Butanol µg/L ~ ~ ~ ~

2-butanone µg/L 302728 300.00 ~ ~

2-Hexanone µg/L ~ ~ ~ ~

4-methyl-2-pentanone µg/L ~ ~ ~ ~

Acetone µg/L 32435 6000.00 ~ ~

Benzene µg/L 1535 1.00 ~ ~

bromochloromethane µg/L ~ ~ ~ ~

Bromodichloromethane µg/L ~ 1.00 ~ ~

Bromoform µg/L ~ 4.00 ~ ~

Bromomethane µg/L ~ 10.00 ~ ~

Carbon disulfide µg/L ~ 700.00 ~ ~

Carbon tetrachloride µg/L ~ 1.00 ~ ~

Chlorobenzene µg/L ~ 50.00 ~ ~

Chloroethane µg/L ~ ~ ~ ~

Chloroform µg/L ~ 70.00 ~ ~

Chloromethane µg/L ~ 30.00 ~ ~

cis-1,2-Dichloroethene µg/L ~ 70.00 ~ ~

cis-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

cyclohexane µg/L ~ ~ ~ ~

Dibromochloromethane µg/L ~ 1.00 ~ ~

Dichlorodifluoromethane µg/L ~ 1000.00 ~ ~

Diisopropyl Ether (DIPE) µg/L ~ ~ ~ ~

Ethane µg/L ~ ~ ~ ~

Ethylbenzene µg/L ~ 700.00 ~ ~

Hexane µg/L ~ ~ ~ ~

isopropylbenzene µg/L ~ 700.000 ~ ~

methyl acetate µg/L ~ ~ ~ ~

methyl cyclohexane µg/L ~ ~ ~ ~

Methyl Tertiary Butyl Ether µg/L 1369 70.00 53,000 18,000

Methylene chloride µg/L ~ 3.00 ~ ~

n-Propylbenzene µg/L ~ ~ ~ ~

Styrene µg/L ~ 100.00 ~ ~

tert-Butyl alcohol µg/L ~ 100.00 ~ ~

Tetrachloroethene µg/L 93 1.00 ~ ~

Toluene µg/L ~ 600.00 ~ ~

trans-1,2-Dichloroethene µg/L ~ 100.00 ~ ~

trans-1,3-Dichloropropene µg/L ~ 1.00 ~ ~

Trichloroethene µg/L 1751 1.00 ~ ~

Trichlorofluoromethane µg/L ~ 2000.00 ~ ~

Vinyl chloride µg/L ~ 1.00 ~ ~

m/p-xylene µg/L ~ ~ ~ ~

o-xylene µg/L ~ ~ ~ ~

xylenes, total µg/L ~ 1000.00 ~ ~

Total VOC Alkanes µg/L ~ 100.00 ~ ~

Total VOC TICs µg/L ~ 500.00 ~ ~

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic
Grid Cell (Figures 2A, 2B and 2C)

Date

Location ID L-16A

2014-09-18

B1

Y

<0.32 Notes:

<0.39 ~ No standard exists for this compound in this classification.

<0.45 VOC Volatile organic compound

<0.28 TICs Tentatively identified compounds

<0.35 µg/L Micrograms per liter

<0.50 <5.0 Not detected at or above the method detection limit, method detection limit included.

<0.26 J Indicates an estimated value

<0.22 N Presumptive evidence of a compound

<1.2 B Analyte detected in associated method blank

<0.23 NA Not analyzed

<0.16 NJDEP New Jersey Department of Environmental Protection

<0.30 GWQC NJDEP Ground Water Quality Criteria

NA GWRS NJDEP Ground Water Remediation Standard

<0.43 ESC NJDEP Ecological Screening Criteria

<0.26 Yellow highlight Concentration exceeds the Class II-A GWRS

<0.24

NA Class III-B GWQC conditionally approved by the NJDEP on December 13, 2002.

NA If more than one applicable GWRS, GWQC or ESC is exceeded, the highlighting shown is for the standard/criteria with the highest value.  

<2.5 If no site-specific Class IIIB GWQC exists, analytical results are compared to the Class IIA GWRS.

<1.7 ESCs do not apply to monitoring wells EB-3S, EB-4S, GMW-228, GMW-688, GMW-690 and GMW-691.

<1.1

<2.6

<0.21

<0.49

<0.28

<0.31

<0.39

1.4 J

<0.24

<0.27

<0.56

<0.20

<0.33

<0.33

<0.28

<0.37

<0.25

<0.73

NA

NA

<0.40

NA

<0.26

<3.1

<0.22

10.4

<0.81

NA

<0.26

NA

<0.35

<0.22

<0.51

<0.32

<0.25

<0.28

<0.17

<0.45

0.34 J

0.34 J

0

377.5 J
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

AWP-600 AWP-601 AWP-602 AWP-603 AWP-604

2019-05-08 2019-05-07 2019-05-07 2019-05-07 2019-05-08 1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13 2016-12-13

B3 C3 C3 C3 B3

Chemical Units Y Y Y Y Y Y N N N N N N N N N N N N N N N N N

2-chlorophenol µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.84

4-chloro-3-methylphenol µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.91

2,4-dichlorophenol µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.3

2,4-dimethylphenol µg/L ~ ~ ~ ~ <3 <3 <3 <3 <3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <2.5

2,4-dinitrophenol µg/L ~ ~ ~ ~ <14 <14 <14 <14 <14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.6

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~ <8 <8 <8 <8 <8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.16

3- and 4-methylphenol µg/L ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.90

2-nitrophenol µg/L ~ ~ ~ ~ <3 <3 <3 <3 <3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.98

4-nitrophenol µg/L ~ ~ ~ ~ <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.2

phenol µg/L 99467658 2000.00 ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 <50.00 20.00 30.00 <0.40

2,4,5-trichlorophenol µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.4

2,4,6-trichlorophenol µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.94

Acenaphthene µg/L ~ 400.00 ~ ~ <0.1 <0.1 <0.1 <0.1 0.2 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.19

Acenaphthylene µg/L ~ 100.00 ~ ~ <0.1 0.3 J <0.1 <0.1 <0.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.14

Anthracene µg/L ~ 2000.00 ~ ~ 3 0.3 J <0.1 <0.1 0.3 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.22

benzo[a]anthracene µg/L ~ 0.10 ~ ~ 0.5 0.6 0.06 0.01 J 0.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.023

benzo[a]pyrene µg/L ~ 0.10 ~ ~ 0.4 0.7 0.06 0.01 J 0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.034

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.044

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~ 0.4 J 0.8 <0.1 <0.1 0.2 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.35

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.034

2-chloronaphthalene µg/L ~ 600.00 ~ ~ <0.4 <0.4 <0.4 <0.4 <0.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.24

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.41

butyl benzyl phthalate µg/L ~ 100.00 ~ ~ <2 <2 <2 <2 <2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.47

4-chloroaniline µg/L ~ 30.00 ~ ~ <4 <4 <4 <4 <4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.35

Carbazole µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.23

Chrysene µg/L ~ 5.00 ~ ~ <0.1 1 <0.1 <0.1 <0.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.18

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.28

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.25

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.41

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.37

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 <5.00 <5.00 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <0.21

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~ <1 <1 <1 <1 <1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.56

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.49

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~ <3 <3 <3 <3 <3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.52

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.037

Dibenzofuran µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.22

di-n-butyl phthalate µg/L ~ 700.00 ~ ~ <2 <2 <2 <2 <2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.51

di-n-octyl phthalate µg/L ~ 100.00 ~ ~ <5 <5 <5 <5 <5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.24

diethyl phthalate µg/L ~ 6000.00 ~ ~ <2 <2 <2 <2 <2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.27

Location ID EB-2S

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C) B1

Date Bayway 

Specific 

Class III-B 

GWQC
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

AWP-600 AWP-601 AWP-602 AWP-603 AWP-604

2019-05-08 2019-05-07 2019-05-07 2019-05-07 2019-05-08 1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13 2016-12-13

B3 C3 C3 C3 B3

Chemical Units Y Y Y Y Y Y N N N N N N N N N N N N N N N N N

dimethyl phthalate µg/L ~ ~ ~ ~ <2 <2 <2 <2 <2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.22

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~ 6 J 5 J <5 <5 <5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.7

Fluoranthene µg/L ~ 300.00 ~ ~ <0.1 0.6 <0.1 <0.1 <0.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.17

Fluorene µg/L ~ 300.00 ~ ~ <0.1 <0.1 <0.1 <0.1 0.4 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.17

hexachlorobenzene µg/L ~ 0.02 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.011

hexachlorobutadiene µg/L ~ 1.00 ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.018

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~ <5 <5 <5 <5 <5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <2.8

hexachloroethane µg/L ~ 7.00 ~ ~ <1 <1 <1 <1 <1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.40

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.039

isophorone µg/L ~ 40.00 ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.28

2-Methylnaphthalene µg/L ~ 30.0 ~ ~ <0.1 0.3 J <0.1 <0.1 0.2 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.21

2-nitroaniline µg/L ~ ~ ~ ~ <2 <2 <2 <2 <2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.28

3-nitroaniline µg/L ~ ~ ~ ~ <3 <3 <3 <3 <3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.39

4-nitroaniline µg/L ~ ~ ~ ~ <0.9 <0.9 <0.9 <0.9 <0.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.45

Naphthalene (extractable) µg/L 6487 300.00 ~ ~ <0.1 0.2 J <0.1 <0.1 0.3 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.24

nitrobenzene µg/L ~ 6.00 ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.66

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~ <0.7 <0.7 <0.7 <0.7 <0.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.49

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~ <0.7 <0.7 <0.7 <0.7 <0.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.23

Phenanthrene µg/L ~ ~ ~ ~ <0.1 0.2 J <0.1 <0.1 2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.18

Pyrene µg/L ~ 200.00 ~ ~ 4 2 0.1 J <0.1 0.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.22

2-Methylphenol µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.91

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <1.90 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 0.66 J

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~ <0.2 <0.2 <0.2 <0.2 <0.2 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 <5.00 <5.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <0.19

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~ <0.3 <0.3 <0.3 <0.3 <0.3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.50

1,1'-Biphenyl µg/L ~ ~ ~ ~ <3 <3 <3 <3 <3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.22

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.38

1,4-Dioxane µg/L ~ 0.4 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 19.7

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~ <4 <4 <4 <4 <4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.5

4-Methylphenol µg/L ~ ~ ~ ~ <0.5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Acetophenone µg/L ~ ~ ~ ~ <4 <4 <4 <4 <4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.21

Atrazine µg/L ~ 3.00 ~ ~ <2 <2 <2 <2 <2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.46

Benzaldehyde µg/L ~ ~ ~ ~ <3 <3 <3 <3 <3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.29

Caprolactam µg/L ~ ~ ~ ~ <5 <5 <5 <5 <5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.66

Total recoverable phenolics µg/L ~ ~ ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1-methylnaphthalene µg/L ~ 5 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Pentachlorophenol µg/L ~ ~ ~ ~ <1 <1 <1 <1 <1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.13

Total SVOC Alkanes µg/L ~ 100.0 ~ ~ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0

Total SVOC TICs µg/L ~ 500.00 ~ ~ 970 J 5200 J 1100 J 390 JB 720 JB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 123.2 J

Date

Grid Cell (Figures 2A, 2B and 2C) B1

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

EB-2S
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13 1999-06-23 2016-12-13

Y N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.88

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.96

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <1.4

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <2.6

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <25 <1.7

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <25 <0.16

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.95

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <1.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <25 <1.2

<50.00 <50.00 <50.00 <50.00 <50.00 <50.00 100.00 <50.00 <50.00 100.00 <50.00 54.00 <50.00 <50.00 <50.00 70.00 40.00 <10 <0.42

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <25 <1.4

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.99

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.21

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.15

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.025

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.036

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.047

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.37

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.036

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.43

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.49

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.37

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.19

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.27

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.43

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.39

<25.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 <5.00 <5.00 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <3.50 <10 <0.21

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <5 <0.59

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <5 <0.51

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.55

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.039

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.24

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.53

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.28

EB-3S

B1
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13 1999-06-23 2016-12-13

Y N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <1.8

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.012

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.9 <0.019

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.42

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.041

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <25 <0.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <25 <0.42

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <25 <0.47

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.69

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.52

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.24

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.19

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.24

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 <0.95

5.60 6.80 11.00 9.10 5.70 18.00 23.00 9.00 2.60 13.00 1.30 J <3.50 <3.50 3.40 J <3.50 12.00 24.00 8 J <0.23

<25.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <5.00 <5.00 <5.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <10 <0.19

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <9 <0.50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.40

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.052

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.6

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.48

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.31

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.70

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <3.3 <0.14

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 427 5.7 J
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13

Y N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<50.00 159.00 130.00 187.00 140.00 110.00 150.00 133.00 70.00 100.00 70.00 170.00 95.00 110.00 <50.00 130.00 110.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<50.00 <25.00 <25.00 <25.00 <50.00 <10.00 <10.00 <25.00 <5.00 <25.00 <8.80 <3.50 <3.50 <3.50 <7.00 <3.50 <3.50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

NJ 

Ecological 

Saline Water

ESC - Chronic

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13

Y N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<9.50 <4.80 <4.80 <4.80 <9.50 <1.90 <1.90 <9.50 <1.90 <9.50 <8.80 <3.50 <3.50 <3.50 <7.00 <3.50 <3.50

<50.00 <25.00 <25.00 <25.00 <50.00 <10.00 <10.00 <25.00 <5.00 <25.00 <7.50 <3.00 <3.00 <3.00 <6.00 <3.00 <3.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

1998-12-02 1999-07-07 2013-10-31 2013-12-10 2014-09-16 2015-10-16 2016-02-02 2016-08-26 2016-12-07 2017-08-03 2018-09-21 2019-08-07 1998-12-02 1999-07-07 2013-10-31 2013-12-10 2014-09-17 2015-10-16 2016-02-02 2016-08-26 2016-12-07 2017-08-03 2018-09-21 2019-08-09

Y N N N N N N N N N N N Y N N N N N N N N N N N

<10 <10 <0.97 <1.1 <1.4 <1.4 <0.93 <0.82 <0.82 <0.86 <0.5 <0.5 <10 <10 <0.97 <1.1 <1.3 <1.3 <0.93 <0.91 <0.90 <0.82 <0.5 <0.5

<10 <10 <1.8 <2.0 <1.5 <1.4 <1.4 <0.89 <0.89 <0.94 <0.5 <0.5 <10 <10 <1.8 <2.0 <1.4 <1.3 <1.4 <0.99 <0.98 <0.89 <0.5 <0.5

<10 <10 <1.2 <1.3 <1.8 <1.8 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 <10 <10 <1.2 <1.3 <1.7 <1.6 <1.3 <1.4 <1.4 <1.3 <0.5 <0.5

1 J <10 <1.5 <1.7 <2.1 <2.0 <1.3 <2.4 <2.4 <2.6 <3 <3 2 J <10 <1.5 <1.7 <1.9 1.9 J <1.3 <2.7 <2.7 <2.4 <3 <3

<25 <25 <17 <18 <7.3 <7.2 <1.1 <1.6 <1.6 <1.6 <14 <14 <25 <25 <17 <18 <6.8 <6.5 <1.1 <1.7 <1.7 <1.6 <14 <14

<25 <25 <0.99 <1.1 <1.5 <0.099 <0.090 <0.15 <0.15 <0.16 <8 <8 <25 <25 <0.99 <1.1 <1.4 <0.090 <0.090 <0.17 <0.17 <0.15 <8 <8

NA NA <0.93 <1.0 <1.2 <1.2 <0.67 <0.88 <0.88 <0.93 NA NA NA NA <0.93 <1.0 <1.1 <1.1 <0.67 <0.98 <0.97 <0.88 NA NA

<10 <10 <1.5 <1.7 <2.1 <2.1 <1.4 <0.96 <0.96 <1.0 <3 <3 <10 <10 <1.5 <1.6 <1.9 <1.9 <1.4 <1.1 <1.1 <0.96 <3 <3

<25 <25 <5.2 <5.8 <1.0 <1.0 <1.1 <1.2 <1.2 <1.2 <10 <10 <25 <25 <5.2 <5.7 <0.94 <0.91 <1.1 <1.3 <1.3 <1.2 <10 <10

<10 <10 <1.3 <1.4 <0.61 <0.61 <0.31 <0.39 <0.39 <0.41 <0.5 <0.5 <10 <10 <1.3 <1.4 <0.57 <0.55 <0.31 <0.44 <0.43 <0.39 <0.5 <0.5

<25 <25 <1.6 <1.7 <1.9 <1.9 <1.5 <1.3 <1.3 <1.4 <0.5 <0.5 <25 <25 <1.6 <1.7 <1.8 <1.7 <1.5 <1.5 <1.5 <1.3 <0.5 <0.5

<10 <10 <1.3 <1.4 <1.7 <1.7 <1.4 <0.92 <0.92 <0.97 <0.5 <0.5 <10 <10 <1.3 <1.4 <1.6 <1.5 <1.4 <1.0 <1.0 <0.92 <0.5 <0.5

<10 <10 <0.020 0.262 0.136 <0.33 <0.29 <0.19 <0.19 <0.20 <0.1 <0.1 <10 <10 <0.020 0.230 0.305 <0.30 <0.29 0.53 J <0.21 <0.19 0.3 J 0.3 J

<10 <10 <0.024 <0.026 <0.027 <0.22 <0.24 <0.14 <0.14 <0.14 <0.1 <0.1 <10 <10 <0.024 <0.026 <0.025 <0.20 <0.24 <0.15 <0.15 <0.14 <0.1 <0.1

<10 <10 <0.020 0.161 <0.023 <0.21 <0.25 <0.21 <0.21 <0.22 <0.1 <0.1 <10 <10 <0.020 0.141 0.174 <0.19 <0.25 <0.23 <0.23 <0.21 <0.1 <0.1

<10 <10 <0.012 <0.013 <0.013 <0.021 <0.019 <0.023 <0.023 0.172 0.04 J 0.03 J <10 <10 <0.012 <0.013 <0.012 <0.019 <0.019 <0.025 <0.025 <0.023 0.09 0.08

<10 <10 <0.012 <0.014 <0.014 <0.033 <0.030 <0.033 <0.033 0.0585 0.04 J <0.01 <10 <10 <0.012 <0.013 <0.013 <0.030 <0.030 <0.037 <0.037 <0.033 0.04 J 0.04 J

<10 <10 <0.010 <0.011 <0.011 <0.023 <0.021 <0.043 <0.043 <0.046 0.06 0.02 J <10 <10 <0.010 <0.011 <0.011 <0.021 <0.021 <0.048 <0.048 <0.043 0.06 0.06

<10 <10 <0.016 <0.017 <0.018 <0.34 <0.41 <0.34 <0.34 <0.36 <0.1 <0.1 <10 <10 <0.016 <0.017 <0.016 <0.31 <0.41 <0.38 <0.37 <0.34 <0.1 <0.1

<10 <10 <0.015 <0.016 <0.017 <0.021 <0.019 <0.033 <0.033 <0.035 0.02 J <0.01 <10 <10 <0.015 <0.016 <0.015 <0.019 <0.019 <0.037 <0.036 <0.033 0.01 J 0.02 J

<10 <10 <0.30 <0.33 <0.39 <0.38 <0.30 <0.24 <0.24 <0.25 <0.4 <0.4 <10 <10 <0.30 <0.32 <0.36 <0.34 <0.30 <0.26 <0.26 <0.24 <0.4 <0.4

<10 <10 <0.36 <0.40 <0.28 <0.28 <0.37 <0.40 <0.40 <0.43 <0.5 <0.5 <10 <10 <0.36 <0.39 <0.26 <0.25 <0.37 <0.45 <0.44 <0.40 <0.5 <0.5

<10 <10 <0.29 <0.32 <0.25 <0.25 <0.27 <0.46 <0.46 <0.48 <2 <2 <10 <10 <0.29 <0.31 <0.23 <0.22 <0.27 <0.51 <0.50 <0.46 <2 <2

<10 <10 <0.53 <0.59 <0.34 <0.33 <0.23 <0.34 <0.34 <0.36 <4 <4 <10 <10 <0.53 <0.57 <0.31 <0.30 <0.23 <0.38 <0.37 <0.34 <4 <4

<10 <10 <0.36 <0.40 <0.19 <0.19 <0.29 <0.23 <0.23 <0.24 <0.5 <0.5 <10 <10 <0.36 <0.39 <0.18 <0.17 <0.29 <0.25 <0.25 <0.23 <0.5 <0.5

<10 <10 <0.012 <0.013 <0.013 <0.18 <0.35 <0.18 <0.18 <0.19 <0.1 <0.1 <10 <10 <0.012 <0.013 <0.012 <0.16 <0.35 <0.20 <0.19 <0.18 <0.1 <0.1

<10 <10 <0.31 <0.34 <0.47 <0.47 <0.26 <0.28 <0.28 <0.29 <0.5 <0.5 <10 <10 <0.31 <0.33 <0.44 <0.42 <0.26 <0.31 <0.31 <0.28 <0.5 <0.5

<10 <10 <0.31 <0.34 <0.49 <0.48 <0.34 <0.25 <0.25 <0.26 <0.5 <0.5 <10 <10 <0.31 <0.33 <0.45 <0.43 <0.34 <0.28 <0.27 <0.25 <0.5 <0.5

<10 <10 <0.45 <0.50 <0.46 <0.45 <0.28 <0.40 <0.40 <0.42 <0.5 <0.5 <10 <10 <0.45 <0.49 <0.42 <0.41 <0.28 <0.45 <0.44 <0.40 <0.5 <0.5

<10 <10 <0.31 <0.35 <0.43 <0.42 <0.27 <0.37 <0.37 <0.39 <0.5 <0.5 <10 <10 <0.31 <0.34 <0.40 <0.38 <0.27 <0.41 <0.40 <0.37 <0.5 <0.5

<10 <10 <1.5 <0.60 <0.24 <0.27 <0.27 <0.21 <0.21 <0.50 <0.2 <1 <10 <10 <1.5 <0.60 <0.47 <0.27 <0.27 <0.21 <0.21 <0.50 <10 <2

<5.0 <5 <0.43 <0.47 <0.36 <0.36 <0.26 <0.55 <0.55 <0.58 <1 <1 <5 <5 <0.43 <0.46 <0.33 <0.32 <0.26 <0.61 <0.61 <0.55 <1 <1

<5.0 <5 <0.46 <0.51 <0.29 <0.28 <0.32 <0.48 <0.48 <0.50 <0.5 <0.5 <5 <5 <0.46 <0.50 <0.27 <0.26 <0.32 <0.53 <0.52 <0.48 <0.5 <0.5

<10 <10 <0.36 <0.40 <0.63 <0.62 <0.53 <0.51 <0.51 <0.53 <3 <3 <10 <10 <0.36 <0.39 <0.58 <0.56 <0.53 <0.56 <0.56 <0.51 <3 <3

<10 <10 <0.017 <0.018 <0.019 <0.039 <0.035 <0.036 <0.036 <0.038 <0.02 <0.02 <10 <10 <0.017 <0.018 <0.017 <0.035 <0.035 <0.040 <0.040 <0.036 <0.02 <0.02

<10 <10 <0.27 <0.29 <0.26 <0.25 <0.27 <0.22 <0.22 <0.23 <0.5 <0.5 <10 <10 <0.27 <0.29 <0.24 <0.23 <0.27 <0.24 <0.24 <0.22 <0.5 <0.5

<10 <10 <0.56 <0.62 7.1 <0.65 <0.79 <0.50 <0.50 <0.52 <2 <2 <10 <10 <0.56 <0.60 6.8 B <0.58 <0.79 <0.55 <0.55 <0.50 <2 <2

<10 <10 <0.31 <0.34 <0.28 <0.28 <0.29 <0.23 <0.23 <0.25 <5 <5 <10 <10 <0.31 <0.33 <0.26 <0.25 <0.29 <0.26 <0.26 <0.23 <5 <5

<10 <10 <0.33 <0.36 <0.26 <0.26 <0.24 <0.26 <0.26 <0.28 <2 <2 <10 <10 <0.33 <0.36 <0.24 <0.23 <0.24 <0.29 <0.29 <0.26 <2 <2
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

1998-12-02 1999-07-07 2013-10-31 2013-12-10 2014-09-16 2015-10-16 2016-02-02 2016-08-26 2016-12-07 2017-08-03 2018-09-21 2019-08-07 1998-12-02 1999-07-07 2013-10-31 2013-12-10 2014-09-17 2015-10-16 2016-02-02 2016-08-26 2016-12-07 2017-08-03 2018-09-21 2019-08-09

Y N N N N N N N N N N N Y N N N N N N N N N N N

<10 <10 <0.28 <0.31 <0.29 <0.29 <0.31 <0.22 <0.22 <0.23 <2 <2 <10 <10 <0.28 <0.31 <0.27 <0.26 <0.31 <0.24 <0.24 <0.22 <2 <2

<10 <10 <0.59 1.5 J 2.4 B <0.62 <0.77 <1.7 <1.7 <1.7 <5 <5 <10 <10 <0.59 <0.64 3.1 B <0.55 <0.77 <1.8 <1.8 <1.7 <5 <5

<10 <10 <0.013 <0.015 <0.015 <0.18 <0.23 <0.17 <0.17 <0.18 <0.1 <0.1 <10 <10 <0.013 <0.014 <0.014 <0.16 <0.23 <0.19 <0.19 <0.17 <0.1 <0.1

<10 1 J <0.017 <0.019 <0.019 <0.30 <0.29 <0.17 <0.17 <0.18 <0.1 <0.1 <10 <10 <0.017 <0.018 <0.018 <0.27 <0.29 <0.19 <0.19 <0.17 <0.1 <0.1

<10 <10 <0.017 <0.018 <0.019 <0.016 <0.015 <0.011 <0.011 <0.012 <0.01 <0.01 <10 <10 <0.017 <0.018 <0.017 <0.015 <0.015 <0.012 <0.012 <0.011 <0.01 <0.01

<1.0 <1.9 <0.51 <0.57 <0.44 <0.43 <0.011 <0.018 <0.018 <0.019 <0.5 <0.5 <1 <1.9 <0.51 <0.56 <0.40 <0.39 <0.011 <0.020 <0.020 <0.018 <0.5 <0.5

<10 <10 <7.1 <7.9 <0.54 <0.54 <0.29 <2.8 <2.8 <2.9 <5 <5 <10 <10 <7.1 <7.7 <0.50 <0.48 <0.29 <3.1 <3.1 <2.8 <5 <5

<10 <10 <0.55 <0.61 <0.32 <0.32 <0.22 <0.39 <0.39 <0.41 <1 <1 <10 <10 <0.55 <0.60 <0.30 <0.29 <0.22 <0.43 <0.43 <0.39 <1 <1

<10 <10 <0.014 <0.016 <0.016 <0.035 <0.031 <0.038 <0.038 <0.040 0.04 J <0.01 <10 <10 <0.014 <0.016 <0.015 <0.031 <0.031 <0.042 <0.042 <0.038 0.02 J 0.03 J

<10 <10 <0.27 <0.30 <0.38 <0.38 <0.29 <0.28 <0.28 <0.29 <0.5 <0.5 42 <10 <0.27 <0.30 <0.35 <0.34 <0.29 <0.31 <0.30 <0.28 <0.5 <0.5

24 <10 <0.38 <0.43 <0.33 <0.32 <0.29 <0.21 <0.21 <0.22 <0.1 <0.1 7 J 2 J <0.38 <0.42 <0.30 <0.29 <0.29 <0.23 <0.23 <0.21 <0.1 0.1 J

<25 <25 <1.1 <1.2 <0.36 <0.35 <0.21 <0.28 <0.28 <0.29 <2 <2 <25 <25 <1.1 <1.2 <0.33 <0.32 <0.21 <0.31 <0.30 <0.28 <2 <2

<25 <25 <1.3 <1.4 <0.29 <0.29 <0.24 <0.39 <0.39 <0.41 <3 <3 <25 <25 <1.3 <1.4 <0.27 <0.26 <0.24 <0.43 <0.43 <0.39 <3 <3

<25 <25 <1.7 <1.8 <0.34 <0.33 <0.34 <0.44 <0.44 <0.46 <0.9 <0.9 <25 <25 <1.7 <1.8 <0.31 <0.30 <0.34 <0.49 <0.48 <0.44 <0.9 <0.9

24 10 <0.036 <0.039 <0.040 <0.29 <0.28 <0.23 <0.23 <0.24 <0.1 <0.1 10 3 J <0.036 1.14 <0.037 0.43 J <0.28 <0.26 1.2 0.47 J 0.4 J <0.1

<10 <10 <0.42 <0.47 <0.58 <0.58 <0.46 <0.64 <0.64 <0.68 <0.5 <0.5 <10 <10 <0.42 <0.46 <0.54 <0.52 <0.46 <0.71 <0.71 <0.64 <0.5 <0.5

<10 <10 <0.30 <0.34 <0.42 <0.42 <0.31 <0.48 <0.48 <0.51 <0.7 <0.7 <10 <10 <0.30 <0.33 <0.39 <0.38 <0.31 <0.53 <0.53 <0.48 <0.7 <0.7

<10 <10 <0.31 <0.34 <0.23 <0.23 <0.29 <0.22 <0.22 <0.23 <0.7 <0.7 <10 <10 <0.31 <0.33 <0.21 <0.21 <0.29 <0.25 <0.24 <0.22 <0.7 <0.7

<10 2 J <0.021 <0.023 <0.023 <0.21 <0.23 <0.18 <0.18 <0.18 <0.1 <0.1 <10 <10 <0.021 <0.023 <0.022 <0.19 <0.23 <0.19 <0.19 <0.18 <0.1 <0.1

<10 <10 <0.015 0.156 <0.017 <0.21 <0.34 <0.22 <0.22 <0.23 <0.1 <0.1 <10 <10 <0.015 0.122 0.205 <0.19 <0.34 <0.24 <0.24 <0.22 0.3 J 0.4 J

<10 <10 <1.0 <1.2 <1.4 <1.4 <0.82 <0.89 <0.89 <0.93 <0.5 <0.5 <10 <10 <1.0 <1.1 <1.3 <1.3 <0.82 <0.99 <0.98 <0.89 <0.5 <0.5

<10 <10 <1.0 <0.41 <0.16 <0.19 <0.19 <0.23 <0.23 <0.50 <0.2 <1 <10 <10 <1.0 <0.41 <0.32 <0.19 <0.19 <0.23 <0.23 <0.50 <10 <2

<10 <10 <1.6 <0.63 <0.26 <0.23 <0.23 <0.19 <0.19 <0.50 <0.2 <1 <10 <10 <1.6 <0.63 <0.51 <0.23 <0.23 <0.19 <0.19 <0.50 <10 <2

<9.0 <9 <1.1 <0.43 <0.22 <0.21 <0.21 <0.25 <0.50 <0.50 <0.3 <2 <9 <9 <1.1 <0.43 <0.45 <0.21 <0.21 <0.25 <0.50 <0.50 <15 <3

NA NA <0.30 <0.34 <0.31 <0.30 <0.26 <0.21 <0.21 <0.22 <3 <3 NA NA <0.30 <0.33 <0.29 <0.27 <0.26 <0.24 <0.23 <0.21 <3 <3

NA NA <0.31 <0.34 <0.50 <0.49 <0.36 <0.37 <0.37 <0.39 <0.5 <0.5 NA NA <0.31 <0.33 <0.46 <0.44 <0.36 <0.41 <0.41 <0.37 <0.5 <0.5

NA NA <0.27 <0.30 <0.80 <0.79 0.522 0.844 0.234 0.490 0.9 0.5 NA NA <0.27 <0.30 <0.74 <0.72 0.582 0.686 0.294 0.524 0.5 0.5

NA NA <0.94 <1.0 <1.6 <1.6 <1.4 <1.5 <1.5 <1.5 <4 <4 NA NA <0.94 <1.0 <1.5 <1.4 <1.4 <1.6 <1.6 <1.5 <4 <4

3 J <10 NA NA NA NA NA NA NA NA <0.5 <0.5 7 J <10 NA NA NA NA NA NA NA NA <0.5 <0.5

NA NA <0.29 <0.32 <0.41 <0.40 <0.28 <0.21 <0.21 <0.22 <4 <4 NA NA <0.29 <0.31 <0.38 <0.36 <0.28 <0.23 <0.23 <0.21 <4 <4

NA NA <0.49 <0.54 <0.48 <0.47 <0.42 <0.45 <0.45 <0.47 <2 <2 NA NA <0.49 <0.53 <0.44 <0.42 <0.42 <0.50 <0.49 <0.45 <2 <2

NA NA <3.3 <3.6 <0.76 <0.75 <0.34 <0.29 <0.29 <0.30 <3 <3 NA NA <3.3 <3.5 <0.70 <0.67 <0.34 <0.32 <0.32 <0.29 <3 <3

NA NA <0.69 <0.77 <0.46 <0.45 <0.43 <0.65 <0.65 38.7 <5 <5 NA NA <0.69 <0.75 <0.42 <0.41 <0.43 <0.72 <0.71 <0.65 <5 <5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 12 JN NA NA NA NA NA NA NA NA NA NA 7.4 JN 15 JN NA NA NA NA NA NA NA NA NA NA

<1.0 <3.3 <0.10 <0.11 <0.11 <0.12 <0.11 <0.13 <0.13 <0.14 <1 <1 <1 <3.3 <0.10 <0.11 <0.10 <0.11 <0.11 <0.14 <0.14 <0.13 <1 <1

NA NA 0 0 0 0 0 0 0 0 0 J NA NA NA 0 0 0 0 0 0 0 0 0 J NA

895 1646 205.3 J 1739.5 J 75 J 13 J 229.8 J 674.7 J 111 J 10 J 91 JB 170 J 1522.7 1594 1600 J 1667.2 J 380 J 36.7 J 203 J 488.2 J 11.1 J 93.4 J 200 JB 74 JB
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

1998-12-01 1999-07-02 2013-10-31 2013-12-11 2014-09-15 2015-10-27 2016-02-02 2016-08-26 2016-12-09 2017-08-11 2018-09-19 2019-08-29 1998-12-02 1999-07-02 2013-10-31 2013-12-11 2014-09-15 2015-10-27 2016-02-03 2016-08-25 2017-01-17 2017-08-11 2018-09-19 2019-08-08

Y N N N N N N N N N N N Y N N N N N N N N N N N

<10 <10 NA <0.97 NA NA <0.93 NA <0.91 NA NA NA <10 <10 NA <1.0 NA NA <0.93 NA <0.86 NA NA NA

<10 <10 NA <1.8 NA NA <1.4 NA <0.99 NA NA NA <10 <10 NA <1.9 NA NA <1.4 NA <0.94 NA NA NA

<10 <10 NA <1.2 NA NA <1.3 NA <1.4 NA NA NA <10 <10 NA <1.2 NA NA <1.3 NA <1.3 NA NA NA

3 J 2 J NA <1.5 NA NA <1.3 NA <2.7 NA NA NA 2 J <10 NA <1.6 NA NA <1.3 NA <2.6 NA NA NA

<25 <25 NA <17 NA NA <1.1 NA <1.7 NA NA NA <25 <25 NA <17 NA NA <1.1 NA <1.6 NA NA NA

<25 <25 NA <0.99 NA NA <0.090 NA <0.17 NA NA NA <25 <25 NA <1.0 NA NA <0.090 NA <0.16 NA NA NA

NA NA NA <0.93 NA NA <0.67 NA <0.98 NA NA NA NA NA NA <0.95 NA NA <0.67 NA <0.93 NA NA NA

<10 <10 NA <1.5 NA NA <1.4 NA <1.1 NA NA NA <10 <10 NA <1.5 NA NA <1.4 NA <1.0 NA NA NA

<25 <25 NA <5.2 NA NA <1.1 NA <1.3 NA NA NA <25 <25 NA <5.4 NA NA <1.1 NA <1.2 NA NA NA

27 <10 NA <1.3 NA NA <0.31 NA <0.44 NA NA NA <10 <10 NA <1.3 NA NA <0.31 NA <0.41 NA NA NA

<25 <25 NA <1.6 NA NA <1.5 NA <1.5 NA NA NA <25 <25 NA <1.6 NA NA <1.5 NA <1.4 NA NA NA

<10 <10 NA <1.3 NA NA <1.4 NA <1.0 NA NA NA <10 <10 NA <1.3 NA NA <1.4 NA <0.97 NA NA NA

<10 <10 NA <0.020 NA NA <0.29 NA <0.21 NA NA NA <10 <10 NA <0.021 NA NA <0.29 NA <0.20 NA NA NA

<10 <10 NA <0.024 NA NA <0.24 NA <0.15 NA NA NA <10 <10 NA <0.024 NA NA <0.24 NA <0.14 NA NA NA

<10 <10 NA <0.020 NA NA <0.25 NA <0.23 NA NA NA <10 <10 NA <0.021 NA NA <0.25 NA <0.22 NA NA NA

<10 <10 NA 0.125 NA NA <0.019 NA <0.025 NA NA NA <10 <10 NA <0.012 NA NA <0.019 NA 0.161 NA NA NA

<10 <10 NA <0.012 NA NA <0.030 NA <0.037 NA NA NA <10 <10 NA <0.013 NA NA <0.030 NA <0.035 NA NA NA

<10 <10 NA <0.010 NA NA <0.021 NA <0.048 NA NA NA <10 <10 NA <0.010 NA NA <0.021 NA <0.046 NA NA NA

<10 <10 NA <0.016 NA NA <0.41 NA <0.38 NA NA NA <10 <10 NA <0.016 NA NA <0.41 NA <0.36 NA NA NA

<10 <10 NA <0.015 NA NA <0.019 NA <0.037 NA NA NA <10 <10 NA <0.015 NA NA <0.019 NA <0.035 NA NA NA

<10 <10 NA <0.30 NA NA <0.30 NA <0.26 NA NA NA <10 <10 NA <0.31 NA NA <0.30 NA <0.25 NA NA NA

<10 <10 NA <0.36 NA NA <0.37 NA <0.45 NA NA NA <10 <10 NA <0.37 NA NA <0.37 NA <0.43 NA NA NA

<10 <10 NA <0.29 NA NA <0.27 NA <0.51 NA NA NA <10 <10 NA <0.30 NA NA <0.27 NA <0.48 NA NA NA

<10 <10 NA <0.53 NA NA <0.23 NA <0.38 NA NA NA <10 <10 NA <0.54 NA NA <0.23 NA <0.36 NA NA NA

<10 <10 NA <0.36 NA NA <0.29 NA <0.25 NA NA NA <10 <10 NA <0.37 NA NA <0.29 NA <0.24 NA NA NA

<10 <10 NA <0.012 NA NA <0.35 NA <0.20 NA NA NA <10 <10 NA <0.012 NA NA <0.35 NA <0.19 NA NA NA

<10 <10 NA <0.31 NA NA <0.26 NA <0.31 NA NA NA <10 <10 NA <0.32 NA NA <0.26 NA <0.29 NA NA NA

<10 <10 NA <0.31 NA NA <0.34 NA <0.28 NA NA NA <10 <10 NA <0.32 NA NA <0.34 NA <0.26 NA NA NA

<10 <10 NA <0.45 NA NA <0.28 NA <0.45 NA NA NA <10 <10 NA <0.47 NA NA <0.28 NA <0.42 NA NA NA

<10 <10 NA <0.31 NA NA <0.27 NA <0.41 NA NA NA <10 <10 NA <0.32 NA NA <0.27 NA <0.39 NA NA NA

<10 <10 <7.5 <0.30 <0.47 <0.27 <0.27 <0.21 <0.21 <0.50 <2 <0.2 <10 <10 <3.0 <0.30 <0.47 <0.27 <0.27 <1.1 <0.21 <0.50 <2 <1

<5 <5 NA <0.43 NA NA <0.26 NA <0.61 NA NA NA <5 <5 NA <0.44 NA NA <0.26 NA <0.58 NA NA NA

<5 <5 NA <0.46 NA NA <0.32 NA <0.53 NA NA NA <5 <5 NA <0.48 NA NA <0.32 NA <0.50 NA NA NA

<10 <10 NA <0.36 NA NA <0.53 NA <0.56 NA NA NA <10 <10 NA <0.37 NA NA <0.53 NA <0.53 NA NA NA

<10 <10 NA <0.017 NA NA <0.035 NA <0.040 NA NA NA <10 <10 NA <0.017 NA NA <0.035 NA <0.038 NA NA NA

<10 <10 NA <0.27 NA NA <0.27 NA <0.24 NA NA NA <10 <10 NA <0.27 NA NA <0.27 NA <0.23 NA NA NA

<10 <10 NA <0.56 NA NA <0.79 NA <0.55 NA NA NA <10 <10 NA <0.57 NA NA <0.79 NA <0.52 NA NA NA

<10 <10 NA <0.31 NA NA <0.29 NA <0.26 NA NA NA <10 <10 NA <0.32 NA NA <0.29 NA <0.25 NA NA NA

<10 <10 NA <0.33 NA NA <0.24 NA <0.29 NA NA NA <10 <10 NA <0.34 NA NA <0.24 NA <0.28 NA NA NA

NJ 

Ecological 
B3

GMW-138GMW-137
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

1998-12-01 1999-07-02 2013-10-31 2013-12-11 2014-09-15 2015-10-27 2016-02-02 2016-08-26 2016-12-09 2017-08-11 2018-09-19 2019-08-29 1998-12-02 1999-07-02 2013-10-31 2013-12-11 2014-09-15 2015-10-27 2016-02-03 2016-08-25 2017-01-17 2017-08-11 2018-09-19 2019-08-08

Y N N N N N N N N N N N Y N N N N N N N N N N N

<10 <10 NA <0.28 NA NA <0.31 NA <0.24 NA NA NA <10 <10 NA <0.29 NA NA <0.31 NA <0.23 NA NA NA

<10 <10 NA <0.59 NA NA <0.77 NA <1.8 NA NA NA <10 <10 NA <0.60 NA NA <0.77 NA 3.3 NA NA NA

<10 <10 NA <0.013 NA NA <0.23 NA <0.19 NA NA NA <10 <10 NA <0.014 NA NA <0.23 NA <0.18 NA NA NA

<10 <10 NA <0.017 NA NA <0.29 NA <0.19 NA NA NA 1 J <10 NA <0.018 NA NA <0.29 NA <0.18 NA NA NA

<10 <10 NA <0.017 NA NA <0.015 NA <0.012 NA NA NA <10 <10 NA <0.017 NA NA <0.015 NA <0.012 NA NA NA

<1 <1.9 NA <0.51 NA NA <0.011 NA <0.020 NA NA NA <1 <1.9 NA <0.53 NA NA <0.011 NA <0.019 NA NA NA

<10 <10 NA <7.1 NA NA <0.29 NA <3.1 NA NA NA <10 <10 NA <7.3 NA NA <0.29 NA <2.9 NA NA NA

<10 <10 NA <0.55 NA NA <0.22 NA <0.43 NA NA NA <10 <10 NA <0.57 NA NA <0.22 NA <0.41 NA NA NA

<10 <10 NA <0.014 NA NA <0.031 NA <0.042 NA NA NA <10 <10 NA <0.015 NA NA <0.031 NA <0.040 NA NA NA

<10 <10 NA <0.27 NA NA <0.29 NA <0.31 NA NA NA 3 J <10 NA <0.28 NA NA <0.29 NA <0.29 NA NA NA

4 J 4 J NA <0.38 NA NA <0.29 NA <0.23 NA NA NA 6 J 1 J NA <0.40 NA NA <0.29 NA <0.22 NA NA NA

<25 <25 NA <1.1 NA NA <0.21 NA <0.31 NA NA NA <25 <25 NA <1.1 NA NA <0.21 NA <0.29 NA NA NA

<25 <25 NA <1.3 NA NA <0.24 NA <0.43 NA NA NA <25 <25 NA <1.3 NA NA <0.24 NA <0.41 NA NA NA

<25 <25 NA <1.7 NA NA <0.34 NA <0.49 NA NA NA <25 <25 NA <1.7 NA NA <0.34 NA <0.46 NA NA NA

2 J 2 J NA <0.036 NA NA <0.28 NA <0.26 NA NA NA 6 J 2 J NA 0.121 NA NA <0.28 NA <0.24 NA NA NA

<10 <10 NA <0.42 NA NA <0.46 NA <0.71 NA NA NA <10 <10 NA <0.43 NA NA <0.46 NA <0.68 NA NA NA

<10 <10 NA <0.30 NA NA <0.31 NA <0.53 NA NA NA <10 <10 NA <0.31 NA NA <0.31 NA <0.51 NA NA NA

<10 <10 NA <0.31 NA NA <0.29 NA <0.25 NA NA NA <10 <10 NA <0.31 NA NA <0.29 NA <0.23 NA NA NA

1 J <10 NA <0.021 NA NA <0.23 NA <0.19 NA NA NA 1 J <10 NA <0.022 NA NA <0.23 NA <0.18 NA NA NA

<10 <10 NA <0.015 NA NA <0.34 NA <0.24 NA NA NA <10 <10 NA 0.211 NA NA <0.34 NA <0.23 NA NA NA

<10 <10 NA <1.0 NA NA <0.82 NA <0.99 NA NA NA <10 <10 NA <1.1 NA NA <0.82 NA <0.93 NA NA NA

<10 <10 <5.1 <0.20 <0.32 <0.19 <0.19 <0.23 <0.23 <0.50 <2 <0.2 <10 <10 <2.0 <0.20 <0.32 <0.19 <0.19 <1.2 <0.23 <0.50 <2 <1

<10 <10 <7.9 <0.31 <0.51 <0.23 <0.23 <0.19 <0.19 <0.50 <2 <0.2 <10 <10 <3.1 <0.31 <0.51 <0.23 <0.23 <0.97 <0.19 <0.50 <2 <1

<9 <9 <5.4 <0.22 <0.45 <0.21 <0.21 <0.25 <0.50 <0.50 <3 <0.3 <9 <9 <2.2 <0.22 <0.45 <0.21 <0.21 <1.2 <0.50 <0.50 <3 <2

NA NA NA <0.30 NA NA <0.26 NA <0.24 NA NA NA NA NA NA <0.31 NA NA <0.26 NA <0.22 NA NA NA

NA NA NA <0.31 NA NA <0.36 NA <0.41 NA NA NA NA NA NA <0.31 NA NA <0.36 NA <0.39 NA NA NA

NA NA NA 6.2 NA NA <0.053 <0.053 <0.054 NA NA NA NA NA NA <0.28 NA NA 0.708 NA 0.513 NA NA NA

NA NA NA <0.94 NA NA <1.4 NA <1.6 NA NA NA NA NA NA <0.97 NA NA <1.4 NA <1.5 NA NA NA

5 J 3 J NA NA NA NA NA NA NA NA NA NA 6 J <10 NA NA NA NA NA NA NA NA NA NA

NA NA NA <0.29 NA NA <0.28 NA <0.23 NA NA NA NA NA NA <0.29 NA NA <0.28 NA <0.22 NA NA NA

NA NA NA <0.49 NA NA <0.42 NA <0.50 NA NA NA NA NA NA <0.50 NA NA <0.42 NA <0.47 NA NA NA

NA NA NA <3.3 NA NA <0.34 NA <0.32 NA NA NA NA NA NA <3.4 NA NA <0.34 NA <0.30 NA NA NA

NA NA NA <0.69 NA NA <0.43 NA <0.72 NA NA NA NA NA NA <0.71 NA NA 7.0 NA <0.68 NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

8 JN NA NA NA NA NA NA NA NA NA NA NA 8 JN NA NA NA NA NA NA NA NA NA NA NA

<1 <3.3 NA <0.10 NA NA <0.11 NA <0.14 NA NA NA <1 <3.3 NA <0.10 NA NA <0.11 NA <0.14 NA NA NA

NA NA NA 0 NA NA 0 NA 0 NA NA NA NA NA NA 4.1 J NA NA 0 NA 0 NA NA NA

964.4 1070 NA 1139.2 J NA NA 108.8 J NA 0 NA NA NA 413.7 633 NA 1988.8 J NA NA 132.2 J NA 47 J NA NA NA

C1 B3

GMW-137 GMW-138
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

GMW-211R

2017-01-20 2013-12-12 2016-02-04 2016-12-06 2013-12-12 2016-12-06 2017-01-18 2018-05-22 2013-07-12 2013-08-01 2016-02-04 2016-12-08 2013-08-01 2016-02-04 2016-12-09 2013-12-12 2016-02-17 2016-12-06

B2

Y Y N N Y N Y N Y N N N Y N N Y N N

<4.6 NA <0.94 <0.84 NA <0.85 <0.82 <0.5 NA NA <0.98 <0.82 NA <1.0 <0.88 <1.0 <0.93 <0.84

<5.0 NA <1.4 <0.91 NA <0.92 <0.89 <0.5 NA NA <1.5 <0.89 NA <1.5 <0.96 <1.9 <1.4 <0.91

<7.1 NA <1.3 <1.3 NA <1.3 <1.3 <0.5 NA NA <1.3 <1.3 NA <1.4 <1.4 <1.2 <1.3 <1.3

176 NA 72.8 53.7 NA <2.5 531 180 NA NA <1.3 <2.4 NA <1.4 <2.6 3.1 J <1.3 <2.5

<8.6 NA <1.1 <1.6 NA <1.6 <1.6 <14 NA NA <1.1 <1.6 NA <1.1 <1.7 <17 <1.1 <1.6

<0.17 NA <0.090 <0.16 NA <0.16 <0.15 <8 NA NA <0.094 <0.15 NA <0.096 <0.16 <1.0 <0.090 <0.16

164 NA <0.68 <0.90 NA <0.91 10.7 NA NA NA <0.71 <0.88 NA <0.72 <0.95 6.4 <0.67 <0.90

<5.3 NA <1.4 <0.98 NA <0.99 <0.96 <3 NA NA <1.5 <0.96 NA <1.5 <1.0 <1.6 <1.4 <0.98

<6.4 NA <1.1 <1.2 NA <1.2 <1.2 <10 NA NA <1.1 <1.2 NA <1.2 <1.2 <5.5 <1.1 <1.2

<2.2 NA <0.32 <0.40 NA <0.40 <0.39 <0.5 NA NA <0.33 <0.39 NA <0.34 <0.42 6.8 <0.31 <0.40

<7.4 NA <1.5 <1.4 NA <1.4 <1.3 <0.5 NA NA <1.6 <1.3 NA <1.6 <1.4 <1.6 <1.5 <1.4

<5.1 NA <1.5 <0.94 NA <0.95 <0.92 <0.5 NA NA <1.5 <0.92 NA <1.5 <0.99 <1.4 <1.4 <0.94

5.6 <0.26 <0.29 <0.19 <0.29 <0.20 0.95 J <0.1 NA <0.021 <0.30 <0.19 NA <0.31 <0.21 <0.020 <0.29 <0.19

<0.76 <0.23 <0.24 <0.14 <0.25 <0.14 <0.14 <0.1 NA <0.024 <0.25 <0.14 NA <0.26 <0.15 <0.024 <0.24 <0.14

7.9 <0.29 <0.25 <0.22 <0.32 <0.22 <0.21 <0.1 NA 0.185 <0.26 <0.21 NA <0.26 <0.23 <0.020 <0.25 <0.22

38.1 <0.23 <0.019 0.132 <0.25 0.156 0.321 0.6 NA <0.012 <0.019 0.152 NA <0.020 <0.025 <0.012 0.405 <0.023

14.0 <0.23 <0.030 <0.034 <0.25 <0.034 0.108 0.6 <0.23 <0.013 <0.031 <0.034 <0.23 <0.032 <0.036 <0.012 0.204 <0.034

9.8 <0.46 <0.021 <0.044 <0.50 <0.045 <0.043 0.4 <0.46 <0.010 <0.022 <0.044 <0.47 <0.023 <0.047 <0.010 0.370 <0.044

4.2 J <0.32 <0.41 <0.35 <0.35 <0.35 <0.34 0.2 J NA <0.016 <0.43 <0.34 NA <0.44 <0.37 <0.016 <0.41 <0.35

1.41 <0.51 <0.019 <0.034 <0.56 <0.034 <0.033 0.08 <0.51 <0.015 <0.020 <0.033 <0.52 <0.021 <0.036 <0.015 <0.019 <0.034

<1.3 NA <0.30 <0.24 NA <0.24 <0.24 <0.4 NA NA <0.31 <0.24 NA <0.32 <0.25 <0.31 <0.30 <0.24

<2.2 NA <0.37 <0.41 NA <0.42 <0.40 <0.5 NA NA <0.39 <0.40 NA <0.40 <0.43 <0.38 <0.37 <0.41

<2.5 NA <0.27 <0.47 NA <0.47 <0.46 <2 NA NA <0.29 <0.46 NA <0.29 <0.49 <0.30 <0.27 <0.47

<1.9 NA <0.23 <0.35 NA <0.35 <0.34 <4 NA NA <0.24 <0.34 NA <0.25 <0.37 <0.56 <0.23 <0.35

4.2 J NA <0.30 <0.23 NA <0.24 <0.23 <0.5 NA NA <0.31 <0.23 NA <0.32 <0.25 <0.38 <0.29 <0.23

36.7 <0.29 <0.35 <0.18 <0.32 <0.18 <0.18 0.4 J NA 0.214 <0.36 <0.18 NA <0.37 <0.19 <0.012 1.1 <0.18

<1.5 NA <0.26 <0.28 NA <0.29 <0.28 <0.5 NA NA <0.27 <0.28 NA <0.28 <0.30 <0.32 <0.26 <0.28

<1.4 NA <0.35 <0.25 NA <0.26 <0.25 <0.5 NA NA <0.36 <0.25 NA <0.37 <0.27 <0.32 <0.34 <0.25

<2.2 NA <0.29 <0.41 NA <0.42 <0.40 <0.5 NA NA <0.30 <0.40 NA <0.31 <0.43 <0.48 <0.28 <0.41

<2.0 NA <0.27 <0.37 NA <0.38 <0.37 <0.5 NA NA <0.29 <0.37 NA <0.29 <0.39 <0.33 <0.27 <0.37

<2.1 <0.30 <0.55 <0.43 <0.30 <1.1 <1.1 <1 NA <0.30 <0.27 <0.21 NA <0.27 <0.21 <0.30 <0.27 <1.1

<3.1 NA <0.27 <0.56 NA <0.57 <0.55 <1 NA NA <0.28 <0.55 NA <0.28 <0.59 <0.45 <0.26 <0.56

<2.6 NA <0.33 <0.49 NA <0.49 <0.48 <0.5 NA NA <0.34 <0.48 NA <0.35 <0.51 <0.49 <0.32 <0.49

<2.8 NA <0.54 <0.52 NA <0.52 <0.51 <3 NA NA <0.56 <0.51 NA <0.57 <0.55 <0.38 <0.53 <0.52

4.93 <0.38 <0.036 <0.037 <0.42 <0.037 <0.036 0.2 NA <0.017 <0.037 <0.037 NA <0.038 <0.039 <0.017 0.116 <0.037

6.6 J NA <0.27 <0.22 NA <0.23 <0.22 <0.5 NA NA <0.29 <0.22 NA <0.29 <0.24 <0.28 <0.27 <0.22

<2.8 NA <0.79 <0.51 NA <0.51 <0.50 <2 NA NA <0.83 <0.50 NA <0.85 <0.53 <0.58 <0.79 <0.51

<1.3 NA <0.29 <0.24 NA <0.24 <0.23 <5 NA NA <0.30 <0.23 NA <0.31 <0.25 <0.32 <0.29 <0.24

<1.5 NA <0.25 <0.27 NA <0.27 <0.26 <2 NA NA <0.26 <0.26 NA <0.26 <0.28 <0.34 <0.24 <0.27

C1 C2 B2 C3 D3 D2

GMW-648 GMW-649GMW-212 GMW-213 GMW-229 GMW-647
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

GMW-211R

2017-01-20 2013-12-12 2016-02-04 2016-12-06 2013-12-12 2016-12-06 2017-01-18 2018-05-22 2013-07-12 2013-08-01 2016-02-04 2016-12-08 2013-08-01 2016-02-04 2016-12-09 2013-12-12 2016-02-17 2016-12-06

B2

Y Y N N Y N Y N Y N N N Y N N Y N N

<1.2 NA <0.32 <0.22 NA <0.22 <0.22 <2 NA NA <0.33 <0.22 NA <0.34 <0.23 <0.30 <0.31 <0.22

<9.2 <0.59 2.1 2.0 NA <1.7 <1.7 2 <0.59 NA <0.81 <1.7 <0.60 <0.83 <1.8 <0.62 1.8 J <1.7

5.5 J <0.32 <0.23 <0.17 <0.35 <0.18 <0.17 0.2 J NA 0.213 <0.24 <0.17 NA <0.25 <0.18 <0.013 <0.23 <0.17

11.9 0.80 J 1.3 1.2 <0.30 <0.18 0.84 J <0.1 NA <0.018 <0.31 <0.17 NA <0.32 <0.18 0.535 <0.29 <0.17

<0.012 NA <0.015 <0.011 NA <0.011 <0.011 <0.01 NA NA <0.015 <0.011 NA <0.016 <0.012 <0.017 <0.015 <0.011

<0.020 NA <0.011 <0.018 NA <0.018 <0.018 <0.5 NA NA <0.011 <0.018 NA <0.012 <0.019 <0.54 <0.011 <0.018

<15 NA <0.30 <2.8 NA <2.9 <2.8 <5 NA NA <0.31 <2.8 NA <0.32 <3.0 <7.5 <0.29 <2.8

<2.2 NA <0.22 <0.40 NA <0.40 <0.39 <1 NA NA <0.23 <0.39 NA <0.24 <0.42 <0.58 <0.22 <0.40

1.83 <0.37 <0.031 <0.039 <0.41 <0.039 <0.038 0.2 NA <0.015 <0.033 <0.038 NA <0.033 <0.041 <0.014 0.122 <0.039

<1.5 <0.27 <0.29 <0.28 NA <0.29 <0.28 <0.5 <0.27 NA <0.30 <0.28 <0.28 <0.31 <0.30 <0.29 <0.29 <0.28

143 15.1 19.2 16.5 NA <0.22 1.6 <0.1 <0.38 NA <0.30 <0.21 <0.39 <0.31 <0.23 2.2 <0.29 <0.21

<1.5 NA <0.21 <0.28 NA <0.29 <0.28 <2 NA NA <0.22 <0.28 NA <0.22 <0.30 <1.2 <0.21 <0.28

<2.2 NA <0.24 <0.39 NA <0.40 <0.39 <3 NA NA <0.25 <0.39 NA <0.26 <0.42 <1.3 <0.24 <0.39

<2.4 NA <0.35 <0.45 NA <0.45 <0.44 <0.9 NA NA <0.36 <0.44 NA <0.37 <0.47 <1.7 <0.34 <0.45

110 1.3 <0.29 <0.24 2.0 <0.24 2.1 <0.1 NA 0.282 <0.30 <0.23 NA <0.30 <0.25 1.54 <0.28 <0.24

<3.6 NA <0.47 <0.66 NA <0.66 <0.64 <0.5 NA NA <0.49 <0.64 NA <0.50 <0.69 <0.44 <0.46 <0.66

<2.7 NA <0.32 <0.49 NA <0.50 <0.48 <0.7 NA NA <0.33 <0.48 NA <0.34 <0.52 <0.32 <0.31 <0.49

<1.2 NA <0.30 <0.23 NA <0.23 <0.22 <0.7 NA NA <0.31 <0.22 NA <0.32 <0.24 <0.32 <0.29 <0.23

31.7 1.2 1.1 1.1 <0.32 <0.18 <0.18 <0.1 NA 0.464 <0.24 <0.18 NA <0.25 <0.19 0.725 1.3 <0.18

18.8 <0.27 <0.34 <0.22 <0.30 <0.23 <0.22 0.9 NA 0.533 <0.35 <0.22 NA <0.36 <0.24 <0.015 1.2 <0.22

45.9 NA <0.83 <0.91 NA <0.92 156 320 NA NA <0.86 <0.89 NA <0.88 <0.95 <1.1 <0.82 <0.91

<2.3 <0.20 <0.37 <0.47 <0.20 <1.2 <1.2 <1 NA <0.22 <0.19 <0.23 NA <0.19 <0.23 <0.20 <0.19 <1.2

<1.9 <0.31 <0.45 <0.39 <0.31 <0.97 <0.97 <1 NA <0.22 <0.23 <0.19 NA <0.23 <0.19 <0.31 <0.23 <0.97

<5.0 <0.22 <0.42 <1.0 <0.22 <2.5 <2.5 <1 NA <0.20 <0.21 <0.50 NA <0.21 <0.50 <0.22 <0.21 <2.5

13.9 NA <0.26 <0.22 NA <0.22 <0.21 <3 NA NA <0.27 <0.21 NA <0.28 <0.23 <0.32 <0.26 <0.22

<2.1 NA <0.37 <0.38 NA <0.38 <0.37 <0.5 NA NA <0.38 <0.37 NA <0.39 <0.40 <0.32 <0.36 <0.38

<0.054 NA <0.054 <0.050 NA 0.594 <0.049 <0.1 NA <75 <0.056 0.483 NA <0.057 <0.052 <0.29 0.398 0.333

<8.1 NA <1.4 <1.5 NA <1.5 <1.5 <4 NA NA <1.5 <1.5 NA <1.5 <1.6 <0.99 <1.4 <1.5

NA NA NA NA NA NA NA 79 NA NA NA NA NA NA NA NA NA NA

<1.2 NA <0.28 <0.21 NA <0.21 <0.21 <4 NA NA <0.29 <0.21 NA <0.30 <0.22 <0.30 <0.28 <0.21

<2.5 NA <0.42 <0.46 NA <0.46 <0.45 <2 NA NA <0.44 <0.45 NA <0.45 <0.48 <0.51 <0.42 <0.46

<1.6 NA <0.34 <0.29 NA <0.30 <0.29 <3 NA NA <0.35 <0.29 NA <0.36 <0.31 <3.4 <0.34 <0.29

<3.6 NA <0.43 <0.66 NA <0.67 <0.65 <5 NA NA 3.9 <0.65 NA 104 6.5 <0.73 31.7 15.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.14 NA <0.11 <0.13 NA <0.13 <0.13 <1 NA NA <0.12 <0.13 NA <0.12 <0.14 <0.10 <0.11 <0.13

1429 J NA 0 0 NA 0 11 J 27 J NA NA 0 0 NA 0 0 0 56.8 J 0

2123 J NA 578.9 J 754 J NA 41.1 J 722.6 J 420 J NA NA 28204.8 J 9.6 J NA 114.4 J 4.3 J 409.3 J 152.9 J 31 J

C1 C2 B2 C3 D3 D2

GMW-649GMW-212 GMW-213 GMW-229 GMW-647 GMW-648
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

GMW-650 GMW-688 GMW-689 GMW-690 GMW-691 GMW-692 GMW-748 GMW-749 GMW-750

2016-12-05 2016-02-05 2016-12-05 2016-02-05 2016-12-08 2017-01-20 2017-01-17 2016-12-12 2017-01-19 2016-12-14 2019-05-06 2019-05-06 2019-05-06

B1 B2 B2 B2 B2 B2 B1 B2 C2

Y Y N Y N Y Y Y Y Y Y Y Y

<8.8 <1.0 <0.84 <0.98 <0.82 <0.89 <1.7 <0.84 <8.9 <0.85 <3 <3 <3

<9.6 <1.5 <0.91 <1.5 <0.89 <0.97 <1.9 <0.91 <9.7 <0.93 <3 <3 <3

<14 <1.4 <1.3 <1.3 <1.3 <1.4 <2.7 <1.3 <14 <1.3 <3 <3 <3

94.2 12.5 18.5 <1.3 <2.4 71.0 33.2 <2.5 126 172 <16 <16 <16

<17 <1.2 <1.6 <1.1 <1.6 <1.7 <3.3 <1.6 <17 <1.6 <75 <74 <77

<1.6 <0.098 <0.16 <0.094 <0.15 <0.17 <0.16 <0.16 <1.7 <0.16 <43 <43 <44

<9.5 5.7 <0.90 <0.71 <0.88 19.5 <1.9 <0.90 <9.6 20.7 NA NA NA

<10 <1.6 <0.98 <1.5 <0.96 <1.0 <2.0 <0.98 <10 <1.0 <16 <16 <16

<12 <1.2 <1.2 <1.1 <1.2 <1.3 <2.4 <1.2 <13 <1.2 <53 <53 <55

<4.2 <0.35 <0.40 <0.33 <0.39 6.4 <0.83 <0.40 <4.3 <0.41 <3 <3 <3

<14 <1.6 <1.4 <1.6 <1.3 <1.4 <2.8 <1.4 <14 <1.4 <3 <3 <3

<9.9 <1.6 <0.94 <1.5 <0.92 <1.0 <1.9 <0.94 <10 <0.96 <3 <3 <3

29.2 0.52 J <0.19 <0.30 <0.19 3.1 3.3 1.9 27.1 2.1 2 J <0.5 <0.5

<1.5 <0.26 <0.14 <0.25 <0.14 <0.15 <0.29 <0.14 <1.5 <0.14 <0.5 <0.5 <0.5

55.0 <0.27 <0.22 <0.26 <0.21 3.8 5.9 1.2 49.1 1.1 3 <0.5 <0.5

388 0.689 0.247 <0.019 <0.023 13.0 25.2 2.27 208 0.272 21 0.6 2

219 0.406 <0.034 <0.031 <0.033 6.1 15.9 0.979 77.3 0.111 11 0.4 1

125 0.350 <0.044 <0.022 <0.043 4.04 10.3 0.725 52.4 <0.045 NA NA NA

63.1 <0.45 <0.35 <0.43 <0.34 1.5 6.4 0.52 J 21.5 <0.36 2 J <0.5 0.6 J

23.7 <0.021 <0.034 <0.020 <0.033 0.865 2.3 0.207 12.5 <0.034 NA NA NA

<2.5 <0.33 <0.24 <0.31 <0.24 <0.26 <0.50 <0.24 <2.6 <0.25 <2 <2 <2

<4.3 <0.40 <0.41 <0.39 <0.40 <0.44 <0.85 <0.41 <4.4 <0.42 <3 <3 <3

<4.9 <0.30 <0.47 <0.29 <0.46 <0.50 <0.96 <0.47 <5.0 <0.48 <11 <11 <11

<3.7 <0.25 <0.35 <0.24 <0.34 <0.37 <0.72 <0.35 <3.7 <0.35 <21 <21 <22

<2.5 <0.32 <0.23 <0.31 <0.23 5.1 2.9 <0.23 8.6 J <0.24 <3 <3 <3

365 0.77 J <0.18 <0.36 <0.18 11.9 28.5 2.9 176 0.65 J 12 <0.5 2 J

<3.0 <0.29 <0.28 <0.27 <0.28 <0.30 <0.59 <0.28 <3.0 <0.29 <3 <3 <3

<2.7 <0.38 <0.25 <0.36 <0.25 <0.27 <0.52 <0.25 <2.7 <0.26 <3 <3 <3

<4.3 <0.31 <0.41 <0.30 <0.40 <0.44 <0.85 <0.41 <4.4 <0.42 <3 <3 <3

<3.9 <0.30 <0.37 <0.29 <0.37 <0.40 <0.77 <0.37 <4.0 <0.38 <3 <3 <3

<2.1 <0.27 <1.1 <0.27 <0.21 <1.1 <0.21 <0.21 <2.1 <0.85 <0.2 <2 <2

<5.9 <0.29 <0.56 <0.28 <0.55 <0.60 <1.2 <0.56 <6.0 <0.58 <5 <5 <5

<5.1 <0.35 <0.49 <0.34 <0.48 <0.52 <1.0 <0.49 <5.2 <0.50 <3 <3 <3

<5.5 <0.59 <0.52 <0.56 <0.51 <0.55 <1.1 <0.52 <5.5 <0.53 <16 <16 <16

66.6 0.193 <0.037 <0.037 <0.036 2.42 6.8 0.352 39.1 <0.038 NA NA NA

<2.4 0.47 J 0.59 J <0.29 <0.22 2.7 J 2.9 J 1.1 J 32.5 J 1.9 J <3 <3 <3

<5.3 <0.86 <0.51 <0.83 <0.50 <0.54 <1.0 <0.51 <5.4 <0.52 <11 <11 <11

<2.5 <0.32 <0.24 <0.30 <0.23 <0.25 <0.49 <0.24 <2.5 <0.24 <27 <27 <27

<2.8 <0.27 <0.27 <0.26 <0.26 <0.28 <0.55 <0.27 <2.8 <0.27 <11 <11 <11

C2 C3

GMW-686 GMW-687
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

GMW-650 GMW-688 GMW-689 GMW-690 GMW-691 GMW-692 GMW-748 GMW-749 GMW-750

2016-12-05 2016-02-05 2016-12-05 2016-02-05 2016-12-08 2017-01-20 2017-01-17 2016-12-12 2017-01-19 2016-12-14 2019-05-06 2019-05-06 2019-05-06

B1 B2 B2 B2 B2 B2 B1 B2 C2

Y Y N Y N Y Y Y Y Y Y Y Y

<2.3 <0.34 <0.22 <0.33 <0.22 <0.24 <0.46 <0.22 <2.4 <0.23 <11 <11 <11

<18 <0.84 <1.7 <0.81 <1.7 <1.8 <3.5 <1.7 <18 <1.7 510 <27 <27

37.1 <0.25 <0.17 <0.24 <0.17 1.8 3.5 0.81 J 25.0 <0.18 2 J <0.5 <0.5

44.8 0.67 J 0.85 J <0.31 <0.17 5.3 6.1 1.6 57.1 2.9 5 <0.5 <0.5

<0.12 <0.016 <0.011 <0.015 <0.011 <0.012 <0.012 <0.011 <0.12 <0.012 NA NA NA

<0.19 <0.012 <0.018 <0.011 <0.018 <0.019 <0.019 <0.018 <0.19 <0.019 <3 <3 <3

<30 <0.32 <2.8 <0.31 <2.8 <3.0 <5.9 <2.8 <30 <2.9 <27 <27 <27

<4.2 <0.24 <0.40 <0.23 <0.39 <0.42 <0.82 <0.40 <4.2 <0.41 <5 <5 <5

54.9 0.144 <0.039 <0.033 <0.038 0.902 3.29 0.249 11.7 <0.040 NA NA NA

<3.0 <0.31 <0.28 <0.30 <0.28 <0.30 <0.58 <0.28 <3.0 <0.29 <3 <3 <3

366 13.3 14.5 <0.30 <0.21 62.0 38.0 5.9 600 63.6 18 3 <0.5

<3.0 <0.23 <0.28 <0.22 <0.28 <0.30 <0.58 <0.28 <3.0 <0.29 <11 <11 <11

<4.2 <0.26 <0.39 <0.25 <0.39 <0.42 <0.81 <0.39 <4.2 <0.40 <16 <16 <16

<4.7 <0.38 <0.45 <0.36 <0.44 <0.48 <0.93 <0.45 <4.8 <0.46 <5 <5 <5

135 14.6 13.7 <0.30 <0.23 59.1 24.7 6.8 264 114 5 3 <0.5

<6.9 <0.51 <0.66 <0.49 <0.64 <0.70 <1.4 <0.66 <7.0 <0.67 <3 <3 <3

<5.2 <0.34 <0.49 <0.33 <0.48 <0.52 <1.0 <0.49 <5.2 <0.50 <4 <4 <4

<2.4 <0.32 <0.23 <0.31 <0.22 <0.24 <0.47 <0.23 <2.4 <0.23 <4 <4 <4

175 1.0 J 1.1 <0.24 <0.18 11.8 16.6 1.9 163 6.3 15 2 J <0.5

118 <0.37 <0.22 <0.35 <0.22 5.5 10.9 3.1 103 1.8 9 1 J 2 J

<9.5 1.5 J <0.91 <0.86 <0.89 8.1 <1.9 <0.91 <9.7 59.7 <3 3 J <3

<2.3 <0.19 <1.2 <0.19 <0.23 <1.2 <0.23 <0.23 <2.3 <0.93 <0.2 <2 <2

<1.9 <0.23 <0.97 <0.23 <0.19 <0.97 <0.19 <0.19 <1.9 <0.77 <0.2 <2 <2

<5.0 <0.21 <2.5 <0.21 <0.50 <2.5 <0.50 <0.50 <5.0 <2.0 <0.3 <3 <3

47.2 0.93 J 1.1 <0.27 <0.21 5.6 2.7 <0.22 69.2 3.0 <16 <16 <16

<4.0 <0.40 <0.38 <0.38 <0.37 <0.40 <0.78 <0.38 <4.0 <0.39 <3 <3 <3

<0.52 <0.058 <0.050 <0.056 <0.049 <0.053 <0.051 0.172 <0.53 <0.051 NA NA NA

<16 <1.5 <1.5 <1.5 <1.5 <1.6 <3.1 <1.5 <16 <1.5 <21 <21 <22

NA NA NA NA NA NA NA NA NA NA <3 <3 <3

<2.2 <0.30 <0.21 <0.29 <0.21 <0.23 <0.44 <0.21 <2.3 <0.22 <21 <21 <22

<4.8 <0.46 <0.46 <0.44 <0.45 <0.49 <0.94 <0.46 <4.9 <0.47 <11 <11 <11

<3.1 <0.37 <0.29 <0.35 <0.29 <0.31 <0.61 <0.29 <3.1 <0.30 <16 <16 <16

<7.0 <0.47 <0.66 <0.45 <0.65 <0.71 <1.4 <0.66 <7.1 <0.68 <27 <27 <27

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

<1.4 <0.12 <0.13 <0.12 <0.13 <0.14 <0.14 <0.13 <1.4 <0.13 <5 <5 <5

5540 J 7.6 J 0 0 0 321 J 233 J 86.1 J 5910 J 0 NA NA NA

3890 J 344.3 J 891.2 J 245.2 J 707.7 J 875 J 873 J 257.6 J 4710 J 874 J 1600 J 770 J 1300 J

C2 C3

GMW-686 GMW-687
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

1996-04-04 1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10

Y N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10 <10 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.50 <3.50 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.23 <0.23 <0.23 <0.23 <0.23 <0.54 <0.54 <0.70 <0.70 <0.70

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

1996-04-04 1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10

Y N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.50 <3.50 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.61 <0.61 <0.61 <0.61 <0.61 <0.52 <0.52 <0.58 <0.58 <0.58

<3.00 <3.00 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.49 <0.49 <0.49 <0.49 <0.49 <0.29 <0.29 <0.66 <0.66 <0.66

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA <50 <50 <50 <50 <50 <50 <50 <50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B1

L-15A

 11/5/2019 11:52:04 AM 

Page 16 of 31 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facil ity_id_6047576



TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

2001-10-10 2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14 2006-10-10

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.70 <0.70 <0.70 <0.17 <0.17 <0.17 <0.41 <0.41 <0.41 <0.41 <0.41 <0.27 <0.27 <0.27 <0.27 <0.26 <0.26 <0.26 <0.69 <0.69 <0.69

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

2001-10-10 2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14 2006-10-10

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.58 <0.58 <0.58 <0.33 <0.33 <0.33 <0.20 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.30 <0.30 <0.30

<0.66 <0.67 <0.67 <0.24 <0.24 <0.24 <0.26 <0.26 <0.26 <0.26 <0.26 <0.30 <0.30 <0.30 <0.30 <0.17 <0.17 <0.17 <0.23 <0.23 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<50 <50 <100 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <200 <200 <200 <200 <200 <200 <200 <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11 2012-04-11

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.69 <0.69 <0.69 <0.69 <0.69 <0.69 <0.21 <0.21 <0.21 <0.32 <0.32 <0.32 <0.32 <0.24 <0.24 <0.24 <0.24 <0.24 <0.22 <0.22 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11 2012-04-11

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.14 <0.14 <0.14 <0.57 <0.57 <0.57 <0.57 <0.22 <0.22 <0.22 <0.22 <0.22 <0.11 <0.11 <0.11

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.18 <0.18 <0.18 <0.26 <0.26 <0.26 <0.26 <0.15 <0.15 <0.15 <0.15 <0.15 <0.20 <0.20 <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10

N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.12 <0.12 <0.12 <0.12 <0.11 <0.11 <0.11 <0.11 <0.13 <0.13 <0.13 <0.13 <0.13

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10

N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.11 <0.11 <0.11 <0.11 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.15

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.11 <0.11 <0.11 <0.11 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.15

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

1996-04-04 1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10

Y N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

20 <10 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.50 <3.50 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.48 <0.23 <0.23 <0.23 <0.23 <0.23 <0.54 <0.54 <0.70 <0.70 <0.70

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

1996-04-04 1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10

Y N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<3.50 <3.50 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.56 <0.61 <0.61 <0.61 <0.61 <0.61 <0.52 <0.52 <0.58 <0.58 <0.58

<3.00 <3.00 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.49 <0.49 <0.49 <0.49 <0.49 <0.29 <0.29 <0.66 <0.66 <0.66

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA <50 <50 <50 <50 <50 <50 <50 <50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

2001-10-10 2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14 2006-10-10

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.70 <0.70 <0.70 <0.17 <0.17 <0.17 <0.41 <0.41 <0.41 <0.41 <0.41 <0.27 <0.27 <0.27 <0.27 <0.26 <0.26 <0.26 <0.69 <0.69 <0.69

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

2001-10-10 2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14 2006-10-10

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.58 <0.58 <0.58 <0.33 <0.33 <0.33 <0.20 <0.20 <0.20 <0.20 <0.20 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.30 <0.30 <0.30

<0.66 <0.67 <0.67 <0.24 <0.24 <0.24 <0.26 <0.26 <0.26 <0.26 <0.26 <0.30 <0.30 <0.30 <0.30 <0.17 <0.17 <0.17 <0.23 <0.23 <0.23

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<50 <50 <100 <250 <250 <250 <250 <250 <250 <250 <250 <250 330 <200 <200 <200 <200 <200 <200 <200 <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11 2012-04-11

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.69 <0.69 <0.69 <0.69 <0.69 <0.69 <0.21 <0.21 <0.21 <0.32 <0.32 <0.32 <0.32 <0.24 <0.24 <0.24 <0.24 <0.24 <0.22 <0.22 <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11 2012-04-11

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.14 <0.14 <0.14 <0.57 <0.57 <0.57 <0.57 <0.22 <0.22 <0.22 <0.22 <0.22 <0.11 <0.11 <0.11

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.18 <0.18 <0.18 <0.26 <0.26 <0.26 <0.26 <0.15 <0.15 <0.15 <0.15 <0.15 <0.20 <0.20 <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

L-16A

2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10 2014-09-18

B1

N N N N N N N N N N N N N N N N N N N N Y

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.6

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <2.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <2.2

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <7.9

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.6

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.3

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <2.2

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.1

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.66

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <2.1

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.9

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.46

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.029

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 3.42

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.940

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.322

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.218

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.019

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.018

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.42

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.27

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.36

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.31

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.51

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.53

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.49

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.46

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.12 <0.12 <0.12 <0.12 <0.11 <0.11 <0.11 <0.11 <0.13 <0.13 <0.13 <0.13 <0.13 <0.24

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.39

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.31

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.68

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.020

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 8.5 B

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.28

NJ 

Ecological 
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

dimethyl phthalate µg/L ~ ~ ~ ~

bis(2-ethylhexyl) phthalate µg/L ~ 3.00 ~ ~

Fluoranthene µg/L ~ 300.00 ~ ~

Fluorene µg/L ~ 300.00 ~ ~

hexachlorobenzene µg/L ~ 0.02 ~ ~

hexachlorobutadiene µg/L ~ 1.00 ~ ~

hexachlorocyclopentadiene µg/L ~ 40.00 ~ ~

hexachloroethane µg/L ~ 7.00 ~ ~

indeno[1,2,3-c,d]pyrene µg/L ~ 0.20 ~ ~

isophorone µg/L ~ 40.00 ~ ~

2-Methylnaphthalene µg/L ~ 30.0 ~ ~

2-nitroaniline µg/L ~ ~ ~ ~

3-nitroaniline µg/L ~ ~ ~ ~

4-nitroaniline µg/L ~ ~ ~ ~

Naphthalene (extractable) µg/L 6487 300.00 ~ ~

nitrobenzene µg/L ~ 6.00 ~ ~

n-nitrosodi-n-propylamine µg/L ~ 10.00 ~ ~

n-nitrosodiphenylamine µg/L ~ 10.00 ~ ~

Phenanthrene µg/L ~ ~ ~ ~

Pyrene µg/L ~ 200.00 ~ ~

2-Methylphenol µg/L ~ ~ ~ ~

1,2-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,3-Dichlorobenzene µg/L ~ 600.00 ~ ~

1,2,4-Trichlorobenzene µg/L ~ 9.00 ~ ~

1,1'-Biphenyl µg/L ~ ~ ~ ~

1,2,4,5-Tetrachlorobenzene µg/L ~ ~ ~ ~

1,4-Dioxane µg/L ~ 0.4 ~ ~

2,3,4,6-Tetrachlorophenol µg/L ~ ~ ~ ~

4-Methylphenol µg/L ~ ~ ~ ~

Acetophenone µg/L ~ ~ ~ ~

Atrazine µg/L ~ 3.00 ~ ~

Benzaldehyde µg/L ~ ~ ~ ~

Caprolactam µg/L ~ ~ ~ ~

Total recoverable phenolics µg/L ~ ~ ~ ~

1-methylnaphthalene µg/L ~ 5 ~ ~

Pentachlorophenol µg/L ~ ~ ~ ~

Total SVOC Alkanes µg/L ~ 100.0 ~ ~

Total SVOC TICs µg/L ~ 500.00 ~ ~

Date

Grid Cell (Figures 2A, 2B and 2C)

Location ID

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

L-16A

2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10 2014-09-18

B1

N N N N N N N N N N N N N N N N N N N N Y

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.32

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.8 B

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.631

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.020

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.47

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.58

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.35

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.017

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.41

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.6 B

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.38

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.32

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.36

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.043

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.63

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.46

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 12.2

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.91

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.5

<0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.11 <0.11 <0.11 1.7 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.15 <0.16

<0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.11 <0.11 <0.11 <0.11 <0.19 <0.19 <0.19 <0.19 <0.15 <0.15 <0.15 <0.15 <0.15 <0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.33

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.54

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.87

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.7

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.44

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.51

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.81

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 15

<200 <200 <200 <200 200 <200 210 <200 <200 200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.12

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 273 J

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 506 J
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TABLE 2B

GROUND WATERANALYTICAL DATA

SEMI-VOLATILE ORGANIC COMPOUNDS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

2-chlorophenol µg/L ~ ~ ~ ~

4-chloro-3-methylphenol µg/L ~ ~ ~ ~

2,4-dichlorophenol µg/L ~ ~ ~ ~

2,4-dimethylphenol µg/L ~ ~ ~ ~

2,4-dinitrophenol µg/L ~ ~ ~ ~

4,6-dinitro-2-methylphenol µg/L ~ ~ ~ ~

3- and 4-methylphenol µg/L ~ ~ ~ ~

2-nitrophenol µg/L ~ ~ ~ ~

4-nitrophenol µg/L ~ ~ ~ ~

phenol µg/L 99467658 2000.00 ~ ~

2,4,5-trichlorophenol µg/L ~ ~ ~ ~

2,4,6-trichlorophenol µg/L ~ ~ ~ ~

Acenaphthene µg/L ~ 400.00 ~ ~

Acenaphthylene µg/L ~ 100.00 ~ ~

Anthracene µg/L ~ 2000.00 ~ ~

benzo[a]anthracene µg/L ~ 0.10 ~ ~

benzo[a]pyrene µg/L ~ 0.10 ~ ~

benzo[b]fluoranthene µg/L ~ 0.20 ~ ~

benzo[g,h,i]perylene µg/L ~ 100.00 ~ ~

benzo[k]fluoranthene µg/L ~ 0.50 ~ ~

2-chloronaphthalene µg/L ~ 600.00 ~ ~

4-bromophenyl phenyl ether µg/L ~ ~ ~ ~

butyl benzyl phthalate µg/L ~ 100.00 ~ ~

4-chloroaniline µg/L ~ 30.00 ~ ~

Carbazole µg/L ~ ~ ~ ~

Chrysene µg/L ~ 5.00 ~ ~

bis(2-chloroethoxy) methane µg/L ~ ~ ~ ~

bis(2-chloroethyl) ether µg/L ~ 7.00 ~ ~

Bis(2-chloro-1-methylethyl) ether µg/L ~ 300.00 ~ ~

4-chlorophenyl phenyl ether µg/L ~ ~ ~ ~

1,4-dichlorobenzene µg/L ~ 75.00 ~ ~

2,4-dinitrotoluene µg/L ~ 10.00 ~ ~

2,6-dinitrotoluene µg/L ~ 10.00 ~ ~

3,3-dichlorobenzidine µg/L ~ 30.00 ~ ~

dibenz[a,h]anthracene µg/L ~ 0.30 ~ ~

Dibenzofuran µg/L ~ ~ ~ ~

di-n-butyl phthalate µg/L ~ 700.00 ~ ~

di-n-octyl phthalate µg/L ~ 100.00 ~ ~

diethyl phthalate µg/L ~ 6000.00 ~ ~

Location ID

NJ 

Class II-A 

GWRS

NJ Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Grid Cell (Figures 2A, 2B and 2C)

Date Bayway 

Specific 

Class III-B 

GWQC

Notes:

~ No standard exists for this compound in this classification.

SVOC Semi-volatile organic compound

TICs Tentatively identified compounds

µg/L Micrograms per liter

<5.0 Not detected at or above the method detection limit, method detection limit included.

J Indicates an estimated value

B Analyte detected in associated method blank

N Presumptive evidence of a compound

NA Not analyzed

NJDEP New Jersey Department of Environmental Protection

GWQC NJDEP Ground Water Quality Criteria

GWRS NJDEP Ground Water Remediation Standard

ESC NJDEP Ecological Screening Criteria

Yellow highlight Concentration exceeds the Class II-A GWRS

Class III-B GWQC conditionally approved by the NJDEP on December 13, 2002.

If more than one applicable GWRS, GWQC or ESC is exceeded, the highlighting shown is for the standard/criteria with the highest value.  

If no site-specific Class IIIB GWQC exists, analytical results are compared to the Class IIA GWRS.

ESCs do not apply to monitoring wells EB-3S, EB-4S, GMW-228, GMW-688, GMW-690 and GMW-691.
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

AWP-600 AWP-601 AWP-602 AWP-603 AWP-604

2019-05-08 2019-05-07 2019-05-07 2019-05-07 2019-05-08

B3 C3 C3 C3 B3

Chemical Units Y Y Y Y Y

Aluminum ug/l 200.00 <153 <153 <153 6390 33500

Antimony ug/l 6.00 3.4 6.6 4.3 2.1 3.2

Arsenic ug/l 3.00 69 36 20.0 67.2 4.2 40.2 7.5 J

Barium ug/l 6000.00 134 73.2 60.2 63.7 950

Beryllium ug/l 1.00 0.89 1.1 0.31 J 0.27 J 1.7

Cadmium ug/l 4.00 40 8.8 <0.15 <3.0 <0.15 <0.15 <0.76

Calcium ug/l 270000 238000 215000 281000 261000

Chromium (total) ug/l 70.00 264 4350 6.1 J 71.2 23.1

Chromium VI ug/l 70.00 NA NA NA NA NA

Cobalt ug/l 5.2 <1.5 10.9 17.7 20.9

Copper ug/l 1300.00 4.8 3.1 109 617 <6.2 <6.2 25.3

Cyanide ug/l 100.00 NA NA NA NA NA

Iron ug/l 300.00 19100 48800 22200 81.2 J 54100

Lead ug/l 222 5.00 210 24 <1.1 <21.4 <1.1 132 <5.4

Magnesium ug/l 849000 646000 600000 780000 720000

Manganese ug/l 50.00 575 472 2020 495 403

Mercury ug/l 2.00 1.8 0.94 3.4 2.8 0.60 <0.050 4.8

Molybdenum ug/l NA NA NA NA NA

Nickel ug/l 100.00 64 22 52.5 <3.1 <3.1 286 <3.1

Palladium ug/l NA NA NA NA NA

Potassium ug/l ~ ~ 266000 222000 214000 258000 195000

Selenium ug/l 40.00 290 71 <21.0 <21.0 21.6 J <21.0 <21.0

Silver ug/l 40.00 1.9 ~ <5.0 <5.0 <5.0 <5.0 <5.0

Sodium ug/l 50000.00 ~ ~ 6730000 5970000 5670000 6350000 5600000

Thallium ug/l 2.00 ~ ~ 0.24 J 0.29 J <0.11 <0.11 <0.55  K3

Vanadium ug/l ~ ~ <3.0 <3.0 7.8 J 22.4 127

Zinc ug/l 2000.00 90 81 122 677 121 <3.0 3.8 J

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13 2016-12-13

Y N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <6.0

<20.00 NA 3.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA 12.00 NA <10.00 NA <10.00 5.8

350.00 NA 440.00 NA 730.00 NA 510.00 NA 520.00 NA 741.00 NA 597.00 NA 571.00 NA 594.00 412

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <1.0

<5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 47100

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10.00 <10

<50.00 <10.00 <10.00 <10.00 20.00 <10.00 <50.00 <10.00 <50.00 <100.00 <200.00 <100.00 <10.00 <10.00 <100.00 <10.00 <100.00 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10

335.00 NA 560.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA

16100.00 NA 13300.00 NA 2990.00 NA 11400.00 NA 12000.00 NA 20900.00 NA 12100.00 NA 10400.00 NA 19500.00 114

<10.00 <1.00 <1.00 <3.00 <3.00 <3.00 <3.00 <10.00 <10.00 <2.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.00 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 165000

3550.00 NA 4920.00 NA 4520.00 NA 4590.00 NA 4490.00 NA 7860.00 NA 6480.00 NA 4540.00 NA 4410.00 3560

<0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA 0.50 NA <0.20 NA <0.20 <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 11.4

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 84400

<1.00 NA <3.00 NA <5.00 NA 1.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10

3120000.00 NA 3010000.00 NA 2980000.00 NA 3010000.00 NA 3440000.00 NA 3090000.00 NA 3260000.00 NA 2710000.00 NA 2640000.00 2340000

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <2.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <50

11.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <20

B1

EB-2S
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13 1999-06-23 2016-12-13

Y N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.2 928

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.06 9.5

10.00 NA 4.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 8.8 B <3.0

150.00 NA 180.00 NA 160.00 NA 250.00 NA 274.00 NA 223.00 NA 264.00 NA 376.00 NA 493.00 677 <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.005 <1.0

<5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 <0.005 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 225000 19100

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10.00 2.9 B <10

<50.00 <10.00 10.00 <10.00 <10.00 <10.00 <50.00 <10.00 <10.00 <1000.00 <1000.00 <500.00 <20.00 <10.00 <100.00 <10.00 <100.00 NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.6 B <50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.025 56.0

1770.00 NA 420.00 NA <10.00 NA <20.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 <0.01 NA

36000.00 NA 41800.00 NA 33900.00 NA 39700.00 NA 45200.00 NA 45800.00 NA 52000.00 NA 58800.00 NA 59300.00 56800 N 252

60.00 <1.00 <1.00 <3.00 <3.00 <3.00 <3.00 <10.00 <10.00 <2.00 <3.00 3.00 <3.00 4.00 <3.00 <3.00 14.00 <0.003 28.3

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 222000 12400

37800.00 NA 38800.00 NA 33800.00 NA 34300.00 NA 32400.00 NA 32700.00 NA 37000.00 NA 41700.00 NA 41600.00 35800 222

0.70 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA 0.30 NA <0.20 NA <0.20 <0.2 <0.30

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.01 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 69.5 18.5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.05 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 11800

<1.00 NA <3.00 NA <5.00 NA <1.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 <0.005 <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.7 B <10

1340000.00 NA 1280000.00 NA 1160000.00 NA 1380000.00 NA 1380000.00 NA 939000.00 NA 1180000.00 NA 1290000.00 NA 1470000.00 NA 212000

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 35.6 <2.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.6 B <50

12.00 <10.00 <10.00 10.00 <10.00 <10.00 <10.00 <10.00 <10.00 21.00 <10.00 18.00 <10.00 <10.00 <10.00 <10.00 <10.00 5.5 <20

195000

EB-3S
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 1992-06-25 1992-10-08 1993-01-25 1993-04-14 1993-07-07 1993-10-19 1994-01-13 1994-04-07 1994-07-13 1994-10-06 1995-01-13 1995-04-07 1995-07-13 1995-10-06 1996-01-13 1996-04-07 1996-07-13

Y N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

30.00 NA 18.00 NA 11.00 NA 20.00 NA <10.00 NA 20.00 NA 22.00 NA 18.00 NA 14.00

310.00 NA 280.00 NA 250.00 NA 360.00 NA 365.00 NA 436.00 NA 385.00 NA 461.00 NA 432.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <10.00

<50.00 <10.00 10.00 <10.00 <10.00 <10.00 <50.00 <20.00 <50.00 <1000.00 <1000.00 <500.00 <50.00 <10.00 <100.00 <10.00 <100.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1510.00 NA 640.00 NA 30.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00 NA <10.00

50300.00 NA 48100.00 NA 32800.00 NA 62400.00 NA 68800.00 NA 77600.00 NA 78100.00 NA 77400.00 NA 70600.00

<10.00 8.00 <1.00 <3.00 <3.00 3.00 <3.00 <10.00 <10.00 <2.00 <3.00 <3.00 14.00 3.00 <3.00 <3.00 8.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6300.00 NA 7030.00 NA 7700.00 NA 9630.00 NA 9060.00 NA 10600.00 NA 10300.00 NA 10900.00 NA 9520.00

<0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2.00 NA <3.00 NA <5.00 NA 1.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00 NA <5.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

762000.00 NA 912000.00 NA 907000.00 NA 1000000.00 NA 1000000.00 NA 1060000.00 NA 1120000.00 NA 1140000.00 NA 990000.00

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

27.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00 <10.00

B1
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 1998-12-02 1999-07-07 2013-10-31 2013-12-10 2014-09-16 2015-10-16 2016-02-02 2016-08-26 2016-12-07 2017-08-03 2018-09-21

Y N N N N N N N N N N

525 N 466 1580 308 204 358 1910 826 <200 1210 818

2.6 B <0.06 <60 <6.0 <18 <30 <6.0 <30 <30 <12 1.8 J

22.2 13.9 <30 <30 23.3 29.1 <15 21.8 31.5 33.8 16.0

263 * 269 <200 <200 221 210 <200 248 <200 <400 232

0.49 B <0.005 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <2.0 <0.091  K4

<5.0 <0.005 <30 <3.0 <3.0 <15 <3.0 <15 <15 <6.0 <0.15

340000 270000 209000 270000 243000 255000 236000 307000 305000 270000 247000

5.3 B 2.8 B <100 <10 <10 <50 <10 <50 <50 <20 5.4 J

NA NA NA NA NA NA NA NA NA NA NA

<50.0 0.71 B <500 <500 <50 <250 <100 <1300 <250 <500 1.7 J

<25.0 <0.025 <100 <10 <10 <50 27.6 <50 <50 23.8 <6.2

<10 N* <0.01 NA <10 NA NA NA NA NA NA NA

585 495 <100 611 <100 729 4070 1430 <100 2270 1310

22.3 11.7 82.6 <30 <9.0 18.5 115 <75 <15 67.4 35.8

1020000 760000 673000 831000 729000 732000 715000 879000 977000 755000 637000

906 684 279 206 252 218 243 267 166 250 190

<0.20 0.32 <0.60 <0.20 <0.20 <0.20 <0.20 <0.20 <1.2 <0.60 0.082 J

1.3 B <0.01 NA NA NA NA NA NA NA NA NA

2.0 B <0.04 <100 <100 <10 <50 <20 <250 <50 <100 <3.1

<50.0 <0.05 NA NA NA NA NA NA NA NA NA

277000 E NA 238000 238000 245000 229000 199000 268000 263000 237000 249000

<5.0 <0.005 <100 11.5 <10 <50 <20 <50 <10 <100 <21.0

<10.0 <0.01 <100 <10 <10 <50 <10 <50 <50 <20 <5.0

7330000 NA 5310000 6130000 6080000 6150000 5350000 6890000 7390000 6160000 6520000

<10.0 <0.01 <20 <20 <6.0 <10 <10 <50 <10 <20 <0.11

5.4 B 7.2 B <500 <50 <50 <250 <50 <250 <250 <100 4.1 J

9.2 B 6.6 B <200 <20 <20 <100 113 <100 <20 42.6 41.3

C3

GMW-123

 11/5/2019 11:54:56 AM 

Page 5 of 19 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 2019-08-07 1998-12-02 1999-07-07 2013-10-31 2013-12-10 2014-09-17 2015-10-16 2016-02-02 2016-08-26 2016-12-07 2017-08-03 2018-09-21 2019-08-09

N Y N N N N N N N N N N N

<153 277 150 B 235 <200 <200 <200 259 <1000 <200 <400 470 J 640

<40.6 11 B 6.6 B <60 <6.0 <30 <30 <6.0 <30 <6.0 <12 1.8 J <40.6

<68.0 62.7 46.7 <30 38.0 <15 <15 44.9 <15 42.7 9.4 9.6 <68.0

214 542 358 434 469 368 453 523 <1000 563 525 770 537

<0.091 0.32 B <0.005 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <5.0 <2.0 <0.091  K4 <9.1

<15.1 0.22 B <0.005 <30 <3.0 <15 <15 <3.0 <15 <3.0 <6.0 <0.15 <15.1

193000 354000 325000 266000 241000 309000 322000 318000 369000 319000 279000 314000 313000

6.1 J 7 B 2.6 B <100 <10 <50 <50 <20 <50 <50 <20 11.1 J 13.0 J

NA NA NA NA NA NA NA NA NA NA NA NA NA

4.8 J 3.2 B 1.2 B <500 <250 <250 <250 <1300 <2500 <250 <1000 1.5 J 2.8 J

<6.2  K2 19.1 B <0.025 <100 <10 <50 <50 <20 <50 <50 <20 <6.2 <6.2

NA <5 <0.01 NA 30 NA NA NA NA NA NA NA NA

148 379 36 B <100 203 <100 126 223 <500 <100 <200 589 640

<107 12.2 4.3 <30 <15 18.5 <15 <75 <150 <15 <60 22.3 <107

555000 952000 884000 812000 694000 931000 886000 884000 1020000 778000 755000 752000 772000

144 1480 690 <150 45.9 <75 <75 74.2 <75 81.7 85.2 103 88.9

<0.050 <0.2 <0.2 <0.60 <0.20 <0.60 <0.20 <0.20 <0.40 <1.2 <0.60 <0.050 <0.050

NA 4.1 B <0.01 NA NA NA NA NA NA NA NA NA NA

<3.1 13.1 B 3.1 B <100 <50 <50 <50 <250 <500 <50 <200 4.6 J 5.1 J

NA <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA

232000 249000 NA 237000 190000 263000 232000 232000 292000 226000 218000 240000 266000

<21.0 <0.005 <0.005 <100 17.8 <50 <50 <10 <50 <10 <20 <21.0 <21.0

<5.0 1.3 B <0.01 <100 <10 <50 <50 <20 <50 <50 <20 <5.0 <5.0

5500000 7400000 NA 5870000 6280000 6870000 7050000 6450000 8210000 5880000 6320000 6530000 6500000

<10.9 <0.01 3.4 B <20 <50 <10 <10 <50 <100 <10 <40 <0.11 <10.9

3.8 J 31.2 B 41.3 B <500 <50 <250 <250 <100 <250 <250 <100 15.6 J 15.2

10.2 J 23.1 6.5 B <200 <20 <100 <100 <20 <100 <20 69.0 8.4 J 13.1 J

D3

GMW-126
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 1998-12-01 1999-07-02 2013-10-31 2013-12-11 2014-09-15 2015-10-27 2016-02-02 2016-08-26 2016-12-09 2017-08-11 2018-09-19

Y N N N N N N N N N N

701 122 B 200 <200 <200 838 324 240 <200 447 580 J

3.9 B <0.06 <60 <6.0 <12 <30 <6.0 <30 <6.0 <12 2.1 J

28.7 15.8 <30 <15 7.2 <15 <15 <15 7.9 <6.0 5.1

152 B 111 B <200 <200 <200 <200 <200 <200 <200 <400 115

<0.005 <0.005 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <0.091

<0.005 <0.005 <30 <3.0 <6.0 <3.0 <3.0 <15 <3.0 <6.0 <0.15

243000 205000 186000 199000 167000 217000 212000 195000 180000 188000 201000

5.2 B 2.1 B <100 <10 <20 <10 <10 <50 <10 <20 <5.3

NA NA NA NA NA NA NA NA NA NA NA

1.2 B 0.86 B <500 <250 <100 <250 <100 <250 <50 <100 1.7 J

<0.025 <0.025 <100 <10 <20 15.6 <10 <50 <10 <20 <6.2

<5 25.9 N NA <10 NA NA NA NA NA NA NA

191 <0.1 <100 145 250 774 225 118 <100 604 452

7.8 <0.003 <30 <15 <15 <15 <6.0 <15 <15 19.0 10.5

602000 509000 626000 730000 524000 634000 632000 658000 613000 566000 617000

245 163 208 189 186 152 169 217 173 217 227

<0.2 <0.2 <0.60 <0.20 <0.20 <0.20 <0.20 <0.40 <1.2 <0.60 <0.050

<0.01 <0.01 NA NA NA NA NA NA NA NA NA

5.3 B 2.4 B <100 <50 <50 <50 <20 <50 <10 <20 <3.1

2.4 B <0.05 NA NA NA NA NA NA NA NA NA

191000 208000 190000 171000 162000 184000 194000 191000 178000 183000 190000

<0.005 <0.005 <100 <50 <20 <50 <20 <50 <10 <20 <21.0

0.85 B <0.01 <100 <10 <20 <10 <10 <50 <10 <20 <5.0

5510000 3820000 4870000 4840000 4270000 4290000 5020000 4920000 4420000 4730000 4870000

<0.01 <0.01 <20 <10 <10 <10 <10 <10 <10 <4.0 <0.11

15.3 B 6 B <500 <50 <100 <50 <50 <250 <50 <100 3.5 J

6.3 B 6.1 B <200 <20 <40 24.5 <20 <100 <20 <40 9.5 J

C1

GMW-137
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 2019-08-29 1998-12-02 1999-07-02 2013-10-31 2013-12-11 2014-09-15 2015-10-27 2016-02-03 2016-08-25 2017-01-17 2017-08-11 2018-09-19 2019-08-08

N Y N N N N N N N N N N N

460 541 116 B <200 <1000 <200 <200 <200 239 <670 <400 755 320

0.79 J 3.6 B <0.06 <60 <30 <12 <30 <12 <60 <20 <12 2.5 J <40.6

4.3 6.4 B <0.01 <30 34.9 27.0 29.9 26.3 <30 37.3 30.6 24.3 <68.0

113 312 228 613 682 603 560 496 619 <670 535 587 345

<0.091 0.28 B <0.005 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <2.0 <0.091 <0.091

<0.15 <0.005 <0.005 <30 <15 <6.0 <3.0 <6.0 <30 <10 <6.0 <0.15 <15.1

213000 406000 346000 208000 234000 193000 253000 230000 233000 238000 255000 254000 264000

4.5 J 4.4 B 1.6 B <100 <50 <20 <10 <20 <100 <33 <20 6.1 J <5.3

NA NA NA NA NA NA NA NA NA NA NA NA NA

1.6 J 1.2 B <0.05 <500 <250 <250 <250 <1000 <500 <170 <500 1.8 J 2.5 J

<6.2 30.6 8.6 B <100 <50 <20 10.9 <20 <100 <33 <20 20.5 J 9.5 J

NA <5 <0.01 NA 20 NA NA NA NA NA NA NA NA

366 1120 146 <100 <100 126 222 239 245 <330 <200 864 358

7.6 52.4 18.7 <30 <15 <15 280 <60 <30 <10 <30 53.4 <107

611000 1090000 1100000 707000 884000 687000 733000 720000 782000 712000 780000 730000 802000

193 827 1520 <150 107 66.5 63.5 95.2 <150 95.3 81.2 94.8 147

<0.050 <0.2 <0.2 <0.60 <0.20 <0.20 <0.20 <0.20 <0.40 <0.40 <0.60 <0.050 <0.050

NA 6.8 B 1 B NA NA NA NA NA NA NA NA NA NA

<3.1 6.6 B 9.7 B <100 <50 <100 <50 <200 <100 <33 <100 4.3 J 4.0 J

NA <0.05 <0.05 NA NA NA NA NA NA NA NA NA NA

187000 271000 392000 231000 225000 219000 228000 211000 229000 201000 229000 229000 256000

<21.0 <0.005 <0.005 <100 <10 <20 <10 <20 <100 <33 <20 <21.0 <21.0

<4.5 <0.01 <0.01 <100 <50 <20 <10 <20 <100 <33 <20 <5.0 <5.0

5060000 9920000 6550000 6050000 4860000 5170000 5290000 6170000 5940000 5140000 6340000 5980000 6170000

<0.11 <0.01 9.3 B <20 <10 <20 <10 <40 <20 <6.7 <20 <0.11 <10.9

<3.0 3.8 B 11.3 B <500 <250 <100 <50 <100 <500 <170 <100 9.2 J 6.5 J

12.9 J 20.8 8.4 B <200 <100 <40 <20 <40 <200 181 <40 62.6 29.5

B3

GMW-138
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date

GMW-211R

2017-01-20 2013-12-12 2016-02-04 2016-12-06 2013-12-12 2016-12-06 2017-01-18 2018-05-22 2013-07-12 2013-08-01 2016-02-04 2016-12-08 2013-08-01 2016-02-04 2016-12-09 2013-12-12 2016-02-17 2016-12-06

B2

Y Y N N Y N Y N Y N N N Y N N Y N N

<400 1490 508 <200 7580 7860 <200 506 NA 931 279 <200 NA 32400 <200 <200 3400 <200

<12 <6.0 <6.0 <6.0 <30 <30 <6.0 0.89 J <30 <6.0 <30 <12 <6.0 <60 <6.0 <6.0 <30 <12

115 9.0 18.9 11.0 142 106 5.1 3.5 J 93.7 106 122 119 3.9 23.6 6.1 39.8 18.3 69.1

<400 373 610 466 392 <1000 <200 83.0 NA 304 <200 <400 NA <400 229 <200 228 <400

<2.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <0.071 <1.0 <1.0 <1.0 <1.0 <1.0 2.4 <1.0 <1.0 <1.0 <1.0

<6.0 <3.0 <3.0 <3.0 <3.0 <15 <3.0 <0.15 <15 <3.0 <15 <6.0 <3.0 <6.0 <3.0 <3.0 <15 <6.0

272000 105000 105000 112000 302000 328000 68600 47100 NA 222000 215000 217000 NA 676000 743000 342000 270000 297000

<20 <10 <10 <10 16.2 <50 <10 <3.3 <50 <50 <50 <20 <10 54.8 <10 <50 <50 <20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<100 <50 <250 <250 <50 <250 <50 <1.7 NA <50 <1300 <50 NA <500 <50 <500 <250 <500

109 <10 <10 <10 43.7 <50 <10 5.5 J <50 13.2 <50 <20 <10 50.8 <10 <50 117 <20

NA NA NA NA NA NA NA NA <10 NA NA NA <10 NA NA <10 NA NA

145000 21700 31800 23600 8960 15600 14700 183 J NA 1770 581 <100 NA 44300 808 2150 5480 494

502 18.7 18.8 <15 244 <75 3.5 66.8 <60 <15 <75 <15 <15 274 <15 <30 87.0 <30

141000 461000 417000 407000 1200000 1130000 23800 11000 NA 836000 873000 870000 NA 537000 534000 800000 642000 730000

2540 248 245 263 97.4 275 1640 306 NA 634 672 757 NA 945 323 155 112 74.2

9.0 <0.20 <0.20 <1.2 <0.60 2.1 <0.40 <0.050 <0.60 <0.40 <0.20 <1.2 <0.20 <0.20 <1.2 <0.20 <0.60 <1.2

NA NA NA NA NA NA NA NA <100 NA NA NA <20 NA NA NA NA NA

47.0 <10 <50 <50 20.4 <50 <10 <4.0 <200 <50 <250 <10 <50 <100 <10 <100 <50 <100

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

35700 130000 127000 136000 291000 292000 <10000 5010 NA 247000 242000 257000 NA 110000 114000 261000 161000 195000

<20 <10 <10 <10 <10 <50 <10 <9.3 <50 <10 <50 <10 17.4 <20 <10 16.4 <50 <20

<20 <10 <10 <10 <10 <50 <10 <2.4 NA <10 <50 <20 NA <20 <10 <10 <50 <20

391000 2760000 3380000 3180000 7830000 10000000 63500 40700 NA 6430000 6950000 7280000 NA 3790000 4240000 5720000 4900000 5730000

<12 <10 <10 <2.0 <250 <10 <2.0 <0.12 <40 <10 <50 <10 <10 <20 <2.0 <20 <10 <100

<100 <50 <50 <50 <50 <250 <50 2.7 J NA <50 <250 <50 NA <100 <50 <250 <250 <100

<40 <20 <20 <20 62.5 233 <20 <6.5 NA <100 <100 <40 NA 360 <20 <20 <100 <40

GMW-648 GMW-649GMW-212 GMW-213 GMW-229 GMW-647

C1 C2 B2 C3 D3 D2
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date

GMW-650 GMW-688 GMW-689 GMW-690 GMW-691 GMW-692 GMW-748 GMW-749 GMW-750

2016-12-05 2016-02-05 2016-12-05 2016-02-05 2016-12-08 2017-01-20 2017-01-17 2016-12-12 2017-01-19 2016-12-14 2019-05-06 2019-05-06 2019-05-06

B1 B2 B2 B2 B2 B2 B1 B2 C2

Y Y N Y N Y Y Y Y Y Y Y Y

<1000 2420 <1000 1080 <200 269 <670 <200 13500 <200 <153 185 J <153

<12 <30 <30 <30 <12 <6.0 <30 <6.0 <30 <6.0 1.1 J 1.4 J 4.5

108 76.0 108 597 721 93.9 64.0 4.4 61.0 5.6 12.1 154 21.0

<400 348 <1000 441 569 <200 1030 784 <1000 <200 76.5 117 827

<5.0 <1.0 <2.0 <1.0 <1.0 <1.0 <3.3 <1.0 <5.0 <1.0 <0.091 0.34 J 0.33 J

<6.0 <15 <15 <15 <6.0 <3.0 <15 <3.0 <15 <3.0 <0.15 <0.15 <0.15

85300 204000 233000 404000 351000 116000 169000 214000 145000 15200 99300 249000 204000

<20 <50 <50 <50 61.4 10.0 <50 <10 <50 <10 <5.3 8.8 J <5.3

NA NA NA NA NA NA NA NA NA NA NA NA NA

<250 <1300 <100 <1300 <50 <50 <170 <50 <250 <50 <1.5 2.0 J 6.2

<20 <50 870 <50 <20 27.6 55.5 <10 <50 <10 26.4 <6.2 <6.2

NA NA NA NA NA NA NA NA NA NA NA NA NA

29600 2760 <200 1340 <100 23900 54300 4690 30700 537 7330 3930 53900

<6.0 491 <15 292 <6.0 273 295 31.9 912 115 1.4 J <1.1 1.1 J

326000 773000 798000 1400000 1240000 77000 290000 63100 422000 8830 25900 656000 409000

441 386 2090 495 539 951 2770 485 1430 282 898 929 761

<1.2 0.35 <1.2 0.55 <1.2 1.4 <1.2 <0.60 <0.60 <0.40 0.35 0.18 J 0.48

NA NA NA NA NA NA NA NA NA NA NA NA NA

51.0 <250 <50 <250 <10 353 <33 23.7 <50 <10 7.6 J <3.1 8.7 J

NA NA NA NA NA NA NA NA NA NA NA NA NA

67900 203000 222000 370000 343000 48100 80200 26100 120000 <10000 10300 209000 192000

<20 <50 <50 <50 <20 10.9 <33 <10 <50 <10 <21.0 <21.0 <21.0

<50 <50 <20 <50 <20 <10 <50 <10 <50 <10 <5.0 <5.0 <5.0

2300000 5720000 372000 11000000 9510000 433000 2160000 134000 2700000 52300 118000 4970000 4130000

<4.0 <50 <8.0 <50 <4.0 <6.0 <10 <2.0 <10 <2.0 <0.11 <0.11 <0.11

<250 <250 <250 <250 <50 <50 <170 137 <250 <50 3.0 J <3.0 11.9

<40 <100 <40 <100 <40 75.1 198 <20 <100 <20 21.6 21.1 166

GMW-686 GMW-687

C2 C3
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 1996-04-04 1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10

Y N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <10.00 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <5.0 NA <5.0 NA <5.0 NA <5.0

NA <100.00 <0.2 NA <0.2 NA <0.2 NA <0.2 NA <0.2 NA <0.2 NA <200 NA <200 NA <200 NA <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <5.00 <0.004 NA <0.004 NA <0.004 NA <0.004 NA <0.004 NA <0.004 NA <4.0 NA <4.0 NA <4.0 NA <4.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10 <10 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 NA <50 <50 <50 <50 <50 <50 <50 <50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <50.00 <0.1 NA <0.1 NA <0.1 NA 109 NA 279 NA 321 NA 136 NA <100 NA <100 NA 269

<3.00 <3.00 4.4 <0.003 <0.003 <0.003 3.7 <0.003 <0.003 13.3 10.6 <0.003 <0.003 <3.0 <3.0 <15 <3.0 <3.0 32.5 <3.0 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 7630.00 12800 NA 13700 NA 12600 NA 13900 NA 10100 NA 11300 NA 10100 NA 9810 NA 10000 NA 10300

NA <0.20 <0.2 NA <0.2 NA <0.2 NA <0.2 NA <0.2 NA <0.2 NA <0.20 NA <0.20 NA <0.20 NA <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <5.00 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 11.4 NA <5.0 NA <5.0 NA <5.0 NA <5.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 168500.00 239000 NA 250000 NA 219000 NA 155000 NA 231000 NA 171000 NA 221000 NA 209000 NA 212000 NA 199000

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10.00 <10.00 <0.02 26.8 26 <0.02 24.1 21.3 122 762 1060 <0.02 <0.02 <20 <20 <20 <20 22.4 4180 <20 <20
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 2001-10-10 2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-01-21 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA NA <5.0 NA <5.0 NA <8.0 NA <8.0

NA <200 NA <200 NA <200 NA <200 NA <200 NA <200 NA NA <200 NA <200 NA <200 NA <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA NA <4.0 NA <4.0 NA <4.0 NA <4.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 NA <50 <50 <50 <50 <50 <50 <50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <100 NA 301 NA 135 NA 355 NA 1050 NA 266 NA <100 <100 NA 988 NA 186 NA 220

<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 NA 3.5 <3.0 8.5 <3.0 <3.0 <3.0 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 11200 NA 12500 NA 10400 NA 12300 NA 8090 NA 7350 NA 9870 8930 NA 9050 NA 11700 NA 8460

NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA NA <0.20 NA <0.20 NA <0.20 NA <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA NA <5.0 NA 5.2 NA <10 NA <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 200000 NA 217000 NA 196000 NA 185000 NA 180000 NA 161000 NA NA 153000 NA 169000 NA 147000 NA 161000

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<20 <20 <20 <20 <20 27.5 <20 <20 <20 <20 <20 <20 <20 NA <20 <20 <20 <20 <20 <20 <20
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 2006-10-10 2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <8.0 NA <8.0 NA NA <3.0 NA <3.0 NA <8.0 NA <3.0 NA <3.0 NA <8.0 NA NA NA <3.0

NA <200 NA <200 NA NA <200 NA <200 NA <200 NA <200 NA <200 NA <200 NA NA NA <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <4.0 NA <4.0 NA NA <4.0 NA <3.0 NA <3.0 NA <3.0 NA <3.0 NA <3.0 NA NA NA <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 11 <10 <10 <10 <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 241 NA <100 NA NA 127 NA 138 NA <100 NA <100 NA 273 NA <100 NA NA NA <100

7.9 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 3.2 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 10400 NA 11000 NA NA 9670 NA 9580 NA 9270 NA 10400 NA 8900 NA 10300 NA NA NA 8900

NA <0.20 NA <0.20 NA NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA NA NA <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <10 NA <10 NA NA <10 NA <10 NA <10 NA <10 NA <10 NA <10 NA NA NA <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 153000 NA 172000 NA NA 143000 NA 120000 NA 130000 NA 115000 NA 155000 NA 143000 NA NA NA 150000

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

23.1 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

L-15A (continued)

B1

 11/5/2019 11:54:56 AM 

Page 13 of 19 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 2012-04-11 2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA <9.0 NA NA <15 NA NA NA <3.0 NA NA NA <9.0 NA NA NA <15 NA

NA NA NA NA <200 NA NA 271 NA NA NA 251 NA NA NA 219 NA NA NA 229 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA <3.0 NA NA <3.0 NA NA NA <3.0 NA NA NA <3.0 NA NA NA <3.0 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA 182 NA NA 264 NA NA NA 171 NA NA NA 181 NA NA NA 392 NA

<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 NA <3.0 <3.0 3.5 <3.0 <9.0 <9.0 <3.0 <9.0 <9.0 <9.0 <9.0 <9.0 <15 <9.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA 17300 NA NA 32300 NA NA NA 24700 NA NA NA 22000 NA NA NA 22300 NA

NA NA NA NA <0.20 NA NA <0.20 NA NA NA <0.20 NA NA NA <0.20 NA NA NA <0.20 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA <10 NA NA <50 NA NA NA <30 NA NA NA <30 NA NA NA <50 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA 157000 NA NA 156000 NA NA NA 199000 NA NA NA 209000 NA NA NA 252000 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<20 <20 <20 <20 <20 <20 NA <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 1996-04-04 1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10

Y N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <10.00 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <5.0 NA <5.0 NA <5.0 NA <5.0

NA <100.00 <0.2 NA <0.2 NA <0.2 NA <0.2 NA <0.2 NA <0.2 NA <200 NA <200 NA <200 NA <200

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <5.00 <0.004 NA <0.004 NA <0.004 NA <0.004 NA <0.004 NA <0.004 NA <4.0 NA <4.0 NA <4.0 NA <4.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10 <10 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 NA <50 <50 <50 <50 <50 <50 <50 <50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <50.00 <0.1 NA <0.1 NA <0.1 NA 286 NA <0.1 NA 592 NA 133 NA <100 NA 151 NA 377

<3.00 <3.00 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 47.7 <0.003 <3.0 <3.0 <3.0 <3.0 <3.0 15.5 <3.0 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 36.00 22600 NA 21800 NA 16800 NA 10600 NA 11100 NA 11700 NA 9410 NA 9680 NA 14000 NA 15600

NA <0.20 0.21 NA <0.2 NA <0.2 NA <0.2 NA <0.2 NA <0.2 NA 0.24 NA <0.20 NA <0.20 NA <0.20

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <5.00 <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA 9.8 NA <5.0 NA <5.0 NA <5.0 NA <5.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 129100.00 248000 NA 260000 NA 199000 NA 185000 NA 202000 NA 143000 NA 156000 NA 165000 NA 197000 NA 166000

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10.00 41.00 <0.02 <0.02 <0.02 <0.02 <0.02 29.5 264 389 463 4830 <0.02 <20 <20 <20 <20 24.7 5910 <20 <20
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 2001-10-10 2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14 2006-10-10

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <8.0 NA <8.0 NA

NA <200 NA <200 NA <200 NA <200 NA <200 NA <200 NA <200 NA <200 NA <200 NA <200 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA <4.0 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <100 NA <100 NA 148 NA <100 NA 104 NA <100 NA <100 NA 4240 NA <100 NA 3520 NA

<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 39.1 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 8.5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 11500 NA 11100 NA 14700 NA 12500 NA 12100 NA 6760 NA 4560 NA 9620 NA 13800 NA 9450 NA

NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <5.0 NA <10 NA <10 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 161000 NA 157000 NA 143000 NA 117000 NA 126000 NA 64100 NA 60800 NA 93800 NA 135000 NA 91800 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

346 <20 <20 <20 <20 <20 30.0 20.2 <20 <20 <20 <20 <20 <20 <20 23.4 <20 <20 <20 <20 36.5

L-15B (continued)
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11 2012-04-11

N N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<8.0 NA <8.0 NA NA <3.0 NA <3.0 NA <8.0 NA <3.0 NA <3.0 NA <8.0 NA NA NA <3.0 NA

<200 NA <200 NA NA <200 NA <200 NA <200 NA <200 NA <200 NA <200 NA NA NA <200 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<4.0 NA <4.0 NA NA <4.0 NA <3.0 NA <3.0 NA <3.0 NA <3.0 NA <3.0 NA NA NA <3.0 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<100 NA <100 NA NA <100 NA <100 NA <100 NA <100 NA <100 NA <100 NA NA NA <100 NA

<3.0 <3.0 <3.0 3.6 <3.0 <3.0 <3.0 <3.0 4.2 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

7250 NA 6720 NA NA 7630 NA 3220 NA 6180 NA 5240 NA 4730 NA 6190 NA NA NA 5480 NA

<0.20 NA <0.20 NA NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA <0.20 NA NA NA <0.20 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10 NA <10 NA NA <10 NA <10 NA <10 NA <10 NA <10 NA <10 NA NA NA <10 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

88800 NA 114000 NA NA 89600 NA 50200 NA 56200 NA 52400 NA 46800 NA 54500 NA NA NA 43400 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<20 <20 39.3 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
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TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date 2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10

N N N N N N N N N N N N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA <9.0 NA NA 4.4 NA NA NA <3.0 NA NA NA <3.0 NA NA NA 4.2 NA

NA NA NA <200 NA NA <200 NA NA NA <200 NA NA NA <200 NA NA NA <200 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA <3.0 NA NA <3.0 NA NA NA <3.0 NA NA NA <3.0 NA NA NA <3.0 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10 13 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA <100 NA NA <100 NA NA NA <100 NA NA NA <100 NA NA NA <100 NA

<3.0 <3.0 <3.0 <3.0 <3.0 NA <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <6.0 <6.0 <6.0 <6.0 <9.0 <3.0 <6.0

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 16200 NA NA 11700 NA NA NA 4950 NA NA NA 15300 NA NA NA 13300 NA

NA NA NA <0.20 NA NA <0.20 NA NA NA <0.20 NA NA NA <0.20 NA NA NA <0.20 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA <10 NA NA <10 NA NA NA <10 NA NA NA <20 NA NA NA <20 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 181000 NA NA 130000 NA NA NA 133000 NA NA NA 218000 NA NA NA 223000 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<20 <20 <20 <20 <20 NA <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

L-15B (continued)

B1

 11/5/2019 11:54:56 AM 

Page 18 of 19 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 2C

GROUND WATERANALYTICAL DATA

METALS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

Aluminum ug/l 200.00

Antimony ug/l 6.00

Arsenic ug/l 3.00 69 36

Barium ug/l 6000.00

Beryllium ug/l 1.00

Cadmium ug/l 4.00 40 8.8

Calcium ug/l

Chromium (total) ug/l 70.00

Chromium VI ug/l 70.00

Cobalt ug/l

Copper ug/l 1300.00 4.8 3.1

Cyanide ug/l 100.00

Iron ug/l 300.00

Lead ug/l 222 5.00 210 24

Magnesium ug/l

Manganese ug/l 50.00

Mercury ug/l 2.00 1.8 0.94

Molybdenum ug/l

Nickel ug/l 100.00 64 22

Palladium ug/l

Potassium ug/l ~ ~

Selenium ug/l 40.00 290 71

Silver ug/l 40.00 1.9 ~

Sodium ug/l 50000.00 ~ ~

Thallium ug/l 2.00 ~ ~

Vanadium ug/l ~ ~

Zinc ug/l 2000.00 90 81

Bayway 

Specific 

Class III-B 

GWQC

NJ 

Class II-A 

GWRS

NJ 

Ecological 

Saline Water 

ESC - Acute

NJ 

Ecological 

Saline Water

ESC - Chronic

Location ID

Grid Cell (Figures 2A, 2B and 2C)

Date

L-16A

2014-09-18

B1

Y

<200 Notes:

<6.0 ~ No standard exists for this compound in this classification.

6.2 SVOC Semi-volatile organic compound

<200 TICs Tentatively identified compounds

<1.0 µg/L Micrograms per liter

<3.0 <5.0 Not detected at or above the method detection limit, method detection limit included.

98600 * Surrogate recovery outside advisable QC limits

<10 E Value exceeds calibration range

NA J Indicates an estimated value

<50 B Analyte detected in associated method blank

<10 N Presumptive evidence of a compound

NA NA Not analyzed

1320 NJDEP New Jersey Department of Environmental Protection

4.4 GWQC NJDEP Ground Water Quality Criteria

42500 GWRS NJDEP Ground Water Remediation Standard

1910 ESC NJDEP Ecological Screening Criteria

<0.20 Gray highlight Concentration exceeds the Bayway-Specific Class III-B GWQC

NA Yellow highlight Concentration exceeds the Class II-A GWRS

10.1 Bold Concentration exceeds the NJ Saline Water ESC (acute)

NA Italics Concentration exceeds the NJ Saline Water ESC (chronic)

<10000

<10 Class III-B GWQC conditionally approved by the NJDEP on December 13, 2002.

<10 If more than one applicable GWRS, GWQC or ESC is exceeded, the highlighting shown is for the standard/criteria with the highest value.  

213000 If no site-specific Class IIIB GWQC exists, analytical results are compared to the Class IIA GWRS.

<2.0 ESCs do not apply to monitoring wells EB-3S, EB-4S, GMW-228, GMW-688, GMW-690 and GMW-691.

<50

<20
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TABLE 2D

GROUND WATERANALYTICAL DATA

PESTICIDE COMPOUNDS

Bayway Refinery Complex - IAOC A18

December 1, 1998 through May 22, 2018

EB-3S

1999-06-23 1998-12-02 1999-07-07 2013-12-10 1998-12-02 1999-07-07 2013-12-10 1998-12-01 1999-07-02 2013-12-11 1998-12-02 1999-07-02 2013-12-11

B1

Chemical Units Y Y N N Y N N Y N N Y N N

aldrin ug/L ~ <4 <0.040 <4 <0.00089 <4 <4 <0.00089 <4 <4 <0.00079 <4 <4 <0.00080

alpha-bhc ug/L 0.02 <2 <0.020 <2 <0.00026 <2 <2 <0.00026 <2 <2 <0.00023 <2 <2 <0.00024

beta-bhc ug/L 0.04 <5 <0.051 <5 <0.00026 <5 <5 <0.00026 <5 <5 <0.00023 <5 <5 <0.00023

delta-bhc ug/L ~ <5 <0.051 <5 <0.00021 <5 <5 <0.00021 <5 <5 <0.00019 <5 <5 <0.00019

gamma-BHC ug/L ~ <5 <0.051 <5 <0.00019 <5 <5 <0.00019 <5 <5 <0.00017 <5 <5 <0.00018

alpha-chlordane ug/L ~ <4 <0.051 <4 <0.00032 <5 <4 <0.00032 <5 <4 <0.00029 <5 <4 <0.00029

beta-chlordane ug/L ~ NA <0.051 NA <0.00024 NA NA <0.00024 NA NA <0.00021 NA NA <0.00022

dieldrin ug/L 0.03 <2 <0.030 <2 <0.00018 <3 <2 <0.00018 <3 <2 <0.00016 <3 <2 <0.00016

4,4-DDD ug/L ~ <10 <0.10 <10 <0.00028 <10 <10 <0.00028 <10 <10 0.010 <10 <10 0.014

4,4-DDE ug/L ~ <10 <0.10 <10 <0.00019 <10 <10 <0.00019 <10 <10 <0.00017 <10 <10 <0.00017

4,4-DDT ug/L 0.10 <1.4 <0.10 <1.4 <0.00036 <10 <1.4 <0.00036 <10 <1.4 <0.00032 <10 <1.4 <0.00032

endrin ug/L ~ <2 <0.10 <2 <0.00022 <10 <2 <0.00022 <10 <2 <0.00020 <10 <2 <0.00020

endosulfan sulfate ug/L 40.00 <10 <0.10 <10 <0.00021 <10 <10 <0.00021 <10 <10 <0.00019 <10 <10 <0.00019

endrin aldehyde ug/L ~ <10 <0.10 <10 <0.00041 <10 <10 <0.00041 <10 <10 <0.00037 <10 <10 <0.00037

endrin ketone ug/L ~ <10 <0.10 <10 <0.00053 <10 <10 <0.00053 <10 <10 <0.00047 <10 <10 <0.00048

endosulfan I ug/L 40.00 <5 <0.051 <5 <0.00032 <5 <5 <0.00032 <5 <5 <0.00028 <5 <5 <0.00029

endosulfan II ug/L 40.00 <9 <0.10 <9 <0.00022 <10 <9 <0.00022 <10 <9 <0.00020 <10 <9 <0.00020

heptachlor ug/L 0.05 <4 <0.051 <4 <0.00024 <5 <4 <0.00024 <5 <4 <0.00022 <5 <4 <0.00022

heptachlor epoxide ug/L 0.20 <4 <0.051 <4 <0.00030 <5 <4 <0.00030 <5 <4 <0.00026 <5 <4 <0.00027

methoxychlor ug/L ~ <30 <0.51 <30 <0.00046 <50 <30 <0.00046 <50 <30 <0.00041 <50 <30 <0.00041

toxaphene ug/L 2.00 <110 <3.0 <110 <0.017 <300 <110 <0.017 <300 <110 <0.015 <300 <110 <0.015

Chlordane ug/L 0.50 NA NA NA <0.00024 NA NA <0.00024 NA NA <0.00021 NA NA <0.00022

GMW-138

Date

Location ID GMW-123 GMW-126

Grid Cell (Figures 2A, 2B and 2C)

GMW-137

C3 D3 C1 B3

NJ 

Class II-A GWRS
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TABLE 2D

GROUND WATERANALYTICAL DATA

PESTICIDE COMPOUNDS

Bayway Refinery Complex - IAOC A18

December 1, 1998 through May 22, 2018

Chemical Units

aldrin ug/L ~

alpha-bhc ug/L 0.02

beta-bhc ug/L 0.04

delta-bhc ug/L ~

gamma-BHC ug/L ~

alpha-chlordane ug/L ~

beta-chlordane ug/L ~

dieldrin ug/L 0.03

4,4-DDD ug/L ~

4,4-DDE ug/L ~

4,4-DDT ug/L 0.10

endrin ug/L ~

endosulfan sulfate ug/L 40.00

endrin aldehyde ug/L ~

endrin ketone ug/L ~

endosulfan I ug/L 40.00

endosulfan II ug/L 40.00

heptachlor ug/L 0.05

heptachlor epoxide ug/L 0.20

methoxychlor ug/L ~

toxaphene ug/L 2.00

Chlordane ug/L 0.50

Date

Location ID

Grid Cell (Figures 2A, 2B and 2C)

NJ 

Class II-A GWRS

GMW-212 GMW-229 GMW-647 GMW-648 GMW-649

2013-12-12 2018-05-22 2013-07-12 2013-08-01 2013-12-12

C1 B2 C3 D3 D2

Y N Y Y Y

NA 0.021 J NA NA <0.0081 Notes:

NA <0.013 NA NA 0.058 ~ No standard exists for this compound in this classification.

NA <0.014 NA NA <0.0024 µg/L Micrograms per liter

NA <0.014 NA NA <0.0019 <5.0 Not detected at or above the method detection limit, method detection limit included.

NA <0.0083 NA NA <0.0018 J Indicates an estimated value

NA <0.013 NA NA <0.0029 NA Not analyzed

NA <0.029 NA NA <0.0022 NJDEP New Jersey Department of Environmental Protection

NA <0.022 NA NA <0.0016 GWRS NJDEP Ground Water Remediation Standard

<0.0025 <0.021 0.084 <0.0030 0.066 Yellow highlight Concentration exceeds the Class II-A GWRS

NA <0.021 NA NA <0.0018

NA <0.022 NA NA <0.0033

NA <0.034 NA NA <0.0020

NA <0.024 NA NA <0.0020

NA <0.083 NA NA <0.0038

NA <0.021 NA NA <0.0049

NA <0.018 NA NA <0.0029

NA <0.063 NA NA <0.0020

NA <0.0083 NA NA <0.0022

NA <0.0096 NA NA <0.0027

NA <0.13 NA NA <0.0042

NA <1.3 NA NA <0.15

NA <0.67 NA NA <0.0022
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TABLE 2E

GROUND WATERANALYTICAL DATA

POLY-CHLORINATED BIPHENYLS

Bayway Refinery Complex - IAOC A18

December 1, 1998 through May 22, 2018

EB-3S GMW-229

1999-06-23 1998-12-02 1999-07-07 1998-12-02 1999-07-07 1998-12-01 1999-07-02 1998-12-02 1999-07-02 2018-05-22

B1 B2

Chemical Units Y Y N Y N Y N Y N Y

aroclor-1016 ug/L ~ <50 <0.51 <50 <50 <50 <50 <50 <50 <50 <0.025 

aroclor-1221 ug/L ~ <50 <0.51 <50 <50 <50 <50 <50 <50 <50 <0.025 

aroclor-1232 ug/L ~ <50 <0.51 <50 <50 <50 <50 <50 <50 <50 <0.025 

aroclor-1242 ug/L ~ <50 <0.51 <50 <50 <50 <50 <50 <50 <50 <0.025 

aroclor-1248 ug/L ~ <50 <0.51 <50 <50 <50 <50 <50 <50 <50 <0.025 

aroclor-1254 ug/L ~ <14 <0.51 <14 <50 <14 <50 <14 <50 <14 <0.025 

aroclor-1260 ug/L ~ <50 <0.51 <50 <50 <50 <50 <50 <50 <50 <0.025

aroclor-1262 ug/L ~ NA NA NA NA NA NA NA NA NA <0.025

aroclor-1268 ug/L ~ NA NA NA NA NA NA NA NA NA <0.025

Total PCBs ug/L 0.5 NA NA NA NA NA NA NA NA NA <0.025

Notes:

~ No standard exists for this compound in this classification.

PCBs Poly-chlorinated bipheyls

µg/L Micrograms per liter

<5.0 Not detected at or above the method detection limit, method detection limit included.

GWRS NJDEP Ground Water Remediation Standard

B3

Date NJ 

Class II-A 

GWRS

Location ID GMW-123 GMW-126 GMW-137 GMW-138

Grid Cell (Figures 2A, 2B and 2C) C3 D3 C1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

1992-06-25 1993-01-25 1993-07-07 1994-01-13 1994-07-13 1995-01-13 1995-07-13 1996-01-13 1996-07-13 2016-12-13

Chemical Units Y N N N N N N N N N

pH pH units ~ NA NA NA NA NA NA NA NA NA NA

Chloride mg/L 250000 6362.00 5540.00 5630.00 5590.00 5194.00 4359.00 5100.00 5800.00 6100.00 3770

Sulfate mg/L 250 <5.00 12.00 <5.00 <10.00 <10.00 56.00 50.00 38.00 16.00 23.8

Biochemical Oxygen Demand (BOD) mg/L ~ NA NA NA NA NA NA NA NA NA NA

Chemical Oxygen Demand (COD) mg/L ~ NA NA NA NA NA NA NA NA NA NA

Ammonia mg/L ~ 4.50 5.40 5.00 4.40 5.50 5.80 5.00 7.10 6.30 NA

Total Kjeldahl Nitrogen mg/L ~ NA NA NA NA NA NA NA NA NA 6.9

Date NJ 

Class II-A 

GWRS

Location ID EB-2S

Grid Cell (Figures 2A, 2B and 2C) B1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

1992-06-25 1993-01-25 1993-07-07 1994-01-13 1994-07-13 1995-01-13 1995-07-13 1996-01-13 1996-07-13 2016-12-13

Y N N N N N N N N N

NA NA NA NA NA NA NA NA NA NA

2768.00 3500.00 2590.00 3097.00 2592.00 1763.00 2100.00 3200.00 5400.00 149

78.00 69.00 94.00 <10.00 47.00 56.00 160.00 112.00 50.00 143

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

5.80 6.40 7.20 5.60 7.20 7.20 9.20 8.70 10.00 NA

NA NA NA NA NA NA NA NA NA 0.92

EB-3S

B1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

1992-06-25 1993-01-25 1993-07-07 1994-01-13 1994-07-13 1995-01-13 1995-07-13 1996-01-13 1996-07-13

Y N N N N N N N N

NA NA NA NA NA NA NA NA NA

1700.00 1890.00 1730.00 1980.00 1717.00 2001.00 1800.00 2300.00 2100.00

5.00 58.00 75.00 75.00 70.00 370.00 10.00 138.00 66.00

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

8.40 9.60 9.80 10.10 10.20 9.60 10.70 11.00 11.00

NA NA NA NA NA NA NA NA NA

EB-4S

B1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

GMW-211R GMW-229

2016-02-02 2016-12-07 2016-02-02 2016-12-07 2016-02-02 2016-12-09 2016-02-03 2017-01-17 2017-01-20 2013-12-12 2016-02-04 2016-12-06 2013-12-12 2016-12-06 2017-01-18 2013-08-01 2016-02-04 2016-12-08

B2 B2

Y N Y N Y N Y N Y Y N N Y N Y Y N N

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA 9140 NA 11100 416 6260 NA 5910 17900 17700 80.4 15000 NA 14100

1480 1210 251 118 746 317 175 77.7 1540 <100 <10 <10 1340 813 <10 221 219 <1000

NA NA NA NA NA NA NA NA NA 15.5 NA NA 314 NA NA 355 NA NA

NA NA NA NA NA NA NA NA NA 967 NA NA 1800 NA NA 1290 NA NA

NA NA NA NA NA NA NA NA NA 21.4 NA NA 12.2 NA NA NA NA NA

2.8 14.0 12.7 29.7 13.6 28.9 10.1 27.6 28.8 NA 16.6 14.5 NA 36.0 4.2 NA 6.0 27.4

C2 C3

GMW-123 GMW-126 GMW-137

C3 D3 C1 B3 C1

GMW-138 GMW-212 GMW-213 GMW-647
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

GMW-650 GMW-688 GMW-689 GMW-690 GMW-691 GMW-692

2016-02-04 2016-12-09 2016-02-17 2016-12-06 2016-12-05 2016-02-05 2016-12-05 2016-02-05 2016-12-08 2017-01-20 2017-01-17 2016-12-12 2017-01-19 2016-12-14

B1 B2 B2 B2 B2 B2

Y N Y N Y Y N Y N Y Y Y Y Y

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 9100 NA 11600 3880 NA 9820 NA 19700 651 4910 99.2 4130 33.0

54.9 <100 379 128 <10 390 128 194 <1000 611 <10 128 151 <10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

15.0 30.7 45.2 49.4 64.7 9.1 39.1 9.3 28.2 29.0 <0.20 2.1 32.2 4.4

D2D3 C3C2

GMW-648 GMW-649 GMW-686 GMW-687
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10 2001-10-10

Y N N N N N N N N N N N N N N N N N N N N

NA 6.2 6.3 6.7 6.4 6.6 6.7 6.7 6.6 6.8 6.7 6.5 7.8 6.6 7.8 NA 6.7 6.6 7.7 7.2 6.7

450.00 372000 NA 357000 NA 390000 NA 17200000 NA 385000 NA 292000 NA 265 NA 323 NA 208 NA 294 NA

160.00 136000 NA 119000 NA 116000 NA 97500 NA 129000 NA 127000 NA 124 NA 119 NA 106 NA 102 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10.00 20800 NA 21300 NA <20000 NA 33000 NA <20000 NA 25000 NA 22.0 NA 22.8 NA 23.4 NA <20 NA

0.40 610 NA 800 NA 640 NA 1100 NA 690 NA 840 NA 0.98 NA 0.59 NA 1.0 NA 0.77 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

L-15A

B1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-01-21 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14 2006-10-10

N N N N N N N N N N N N N N N N N N N N N

6.2 7.9 7.4 7.0 5.8 6.7 6.6 6.65 6.67 6.25 7.03 6.65 NA 6.27 6.25 6.78 6.65 6.98 7.02 6.85 6.40

319 NA 302 NA 347 NA 292 NA 265 NA 256 NA NA 161 NA 206 NA 157 NA 242 NA

100 NA 85.5 NA 90.4 NA 68.5 NA 81.2 NA 92.8 NA 74.3 87.3 NA 86.8 NA 101 NA 96.7 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<20 NA <20 NA <20 NA 27.9 NA <20 NA <20 NA NA <20 NA <20 NA <20 NA 20.0 NA

0.77 NA 0.93 NA 0.93 NA 1.0 NA 0.66 NA 0.69 NA NA 0.82 NA 0.96 NA 1.4 NA 0.60 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

L-15A (continued)

B1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

2007-01-04 2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11 2012-04-11

N N N N N N N N N N N N N N N N N N N N N

6.63 6.80 6.69 6.38 6.65 6.57 6.67 7.29 6.88 4.28 5.31 6.02 6.30 6.64 6.61 6.67 6.31 6.66 6.64 6.55 6.86

212 NA 260 NA NA 186 NA 98.3 NA 124 NA 130 NA 198 NA 190 NA NA NA 164 NA

103 NA 89.8 NA NA 69.7 NA 75.6 NA 70.1 NA 64.8 NA 76.1 NA 64.3 NA NA NA 53.9 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

20.5 NA <20 NA NA <20 NA <20 NA <20 NA <20 NA <20 NA <20 NA NA NA <20 NA

1.1 NA 0.91 NA NA 0.87 NA 1.2 NA 0.90 NA 1.2 NA 0.78 NA 0.89 NA NA NA 0.77 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B1

L-15A (continued)
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10

N N N N N N N N N N N N N N N N N N N N

6.37 7.33 6.73 6.36 6.35 6.47 6.42 6.34 7.06 5.95 6.69 6.43 6.25 6.44 6.73 6.4 7.06 6.35 6.58 6.39

NA NA NA 440 NA NA 733 NA NA NA 702 NA NA NA 608 NA NA NA 647 NA

NA NA NA 67.0 NA NA 88.7 NA NA NA 98.4 NA NA NA 93.2 NA NA NA 151 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 21.2 NA NA 40.8 NA NA NA <20 NA NA NA <20 NA NA NA 42.5 NA

NA NA NA 1.1 NA NA 1.2 NA NA NA 1.2 NA NA NA 0.72 NA NA NA 0.85 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

L-15A (continued)

B1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

1996-07-11 1997-01-09 1997-04-03 1997-07-10 1997-10-09 1998-01-08 1998-04-09 1998-07-09 1998-10-08 1999-01-14 1999-04-07 1999-07-14 1999-10-08 2000-01-06 2000-04-06 2000-07-12 2000-10-12 2001-01-09 2001-04-17 2001-07-10 2001-10-10

Y N N N N N N N N N N N N N N N N N N N N

NA 6.3 5.9 6.4 6.2 6.5 6.3 6.5 6.7 6.9 6.6 6.4 7.8 6.6 8.1 NA 6.1 8.3 6.1 6.7 6.5

380.00 455000 NA 552000 NA 385000 NA 10700000 NA 340000 NA 186000 NA 191 NA 222 NA 202 NA 256 NA

200.00 166000 NA 116000 NA 121000 NA 123000 NA 103000 NA 96300 NA 82.6 NA 77.3 NA 69.8 NA 55.2 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<10.00 28600 NA 28800 NA <20000 NA 25400 NA <20000 NA 25000 NA <20 NA 22.8 NA 23.4 NA <20 NA

0.40 700 NA 920 NA 430 NA 780 NA 750 NA 2000 NA 0.81 NA 0.97 NA 1.3 NA 1.2 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

L-15B

B1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

2002-01-08 2002-04-09 2002-07-16 2002-10-01 2003-01-09 2003-04-09 2003-07-15 2003-10-07 2004-01-13 2004-04-07 2004-07-20 2004-10-19 2005-02-08 2005-04-07 2005-07-12 2005-10-04 2006-01-25 2006-04-11 2006-07-14 2006-10-10 2007-01-04

N N N N N N N N N N N N N N N N N N N N N

6.7 7.7 7.5 7.0 6.3 7.8 6.7 6.75 6.74 6.37 7.19 6.75 9.08 6.84 6.42 6.75 7.12 7.26 8.00 6.30 6.80

303 NA 274 NA 335 NA 139 NA 157 NA 65.3 NA 61.7 NA 167 NA 183 NA 163 NA 132

58.3 NA 46.7 NA 51.2 NA 55.1 NA 48.7 NA 69.6 NA 56.2 NA 39.7 NA 41.2 NA 37.8 NA 38.8

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

<20 NA <20 NA <20 NA 22.9 NA 102 NA 21.1 NA <20 NA <20 NA <20 NA <20 NA <20

0.71 NA 0.90 NA 1.6 NA <0.10 NA 1.3 NA 0.57 NA 0.36 NA 0.69 NA 1.1 NA 0.79 NA 0.62

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

B1

L-15B (continued)

 11/5/2019 12:09:38 PM 

Page 11 of 13 

Kleinfelder 

2 South Gold Drive Suite A Hamilton NJ 

 /EQuIS/rpt_analytical_locs_across_top/facility_id_6047576



TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

2007-04-03 2007-07-09 2007-10-02 2008-04-03 2008-07-10 2008-10-09 2009-01-09 2009-04-09 2009-07-09 2009-10-08 2010-01-14 2010-04-05 2010-07-12 2010-10-18 2011-01-17 2011-04-12 2011-07-13 2011-10-05 2012-01-11 2012-04-11

N N N N N N N N N N N N N N N N N N N N

6.81 6.62 6.45 6.71 6.49 6.49 7.12 6.85 4.19 5.64 6.25 6.72 6.65 6.55 6.88 6.44 6.46 6.67 6.51 6.94

NA 192 NA NA 84.8 NA 58.5 NA 28.1 NA 30.9 NA 56.3 NA 81.2 NA NA NA 8.9 NA

NA 27.2 NA NA 48.4 NA 45.5 NA 51.7 NA 45.0 NA 49.3 NA 47.6 NA NA NA 43.1 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 20.8 NA NA <20 NA <20 NA <20 NA <20 NA <20 NA <20 NA NA NA <20 NA

NA 0.90 NA NA 0.46 NA 0.36 NA 0.35 NA 0.46 NA 0.24 NA 0.28 NA NA NA <0.20 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

L-15B (continued)

B1
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TABLE 2F

GROUND WATERANALYTICAL DATA

GENERAL CHEMISTRY PARAMETERS

Bayway Refinery Complex - IAOC A18

June 25, 1992 through August 29, 2019

Chemical Units

pH pH units ~

Chloride mg/L 250000

Sulfate mg/L 250

Biochemical Oxygen Demand (BOD) mg/L ~

Chemical Oxygen Demand (COD) mg/L ~

Ammonia mg/L ~

Total Kjeldahl Nitrogen mg/L ~

Date NJ 

Class II-A 

GWRS

Location ID

Grid Cell (Figures 2A, 2B and 2C)

2012-08-23 2012-11-16 2013-03-07 2013-05-15 2013-08-29 2013-11-11 2014-02-24 2014-04-23 2014-08-21 2014-10-23 2015-02-25 2015-05-15 2015-08-18 2015-10-21 2016-03-04 2016-04-19 2016-07-11 2016-10-10 2017-01-10 2017-04-10

N N N N N N N N N N N N N N N N N N N N

6.85 7.00 6.87 6.54 6.01 6.94 6.45 6.31 6.81 6.13 6.64 6.65 6.29 6.47 7.16 6.2 6.43 6.22 6.78 6.72

NA NA NA 938 NA NA 538 NA NA NA 218 NA NA NA 514 NA NA NA 459 NA

NA NA NA 99.4 NA NA 106 NA NA NA 95.5 NA NA NA 51.3 NA NA NA 64.9 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 26.0 NA NA 86.4 NA NA NA <20 NA NA NA 26.4 NA NA NA 27.5 NA

NA NA NA <0.20 NA NA <0.20 NA NA NA <0.20 NA NA NA 0.63 NA NA NA 0.30 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes:

~ No standard exists for this compound in this classification.

mg/L Milligrams per liter

<5.0 Not detected at or above the method detection limit, method detection limit included.

NJDEP New Jersey Department of Environmental Protection

GWRS NJDEP Ground Water Remediation Standard

Yellow highlight Concentration exceeds the Class II-A GWRS

L-15B (continued)

B1
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REFERENCES:
1. MAP, WATER BODY LIMITS, AND LOI WETLANDS BOUNDARY DERIVED FROM FIGURE ENTITLED "
WETLAND DELINEATION SURVEY,  BAYWAY REFINERY, CITY OF LINDEN, UNION COUNTY, NEW
JERSEY", PREPARED BY KELLER & KIRKPATRICK INC., DATED 9-3-15, LAST UPDATED 6-9-16.
2. BASE MAP TOPOGRAPHIC FEATURES TAKEN FROM A MAP PREPARED BY ATLANTIS AERIAL
SURVEY CO., INC. FROM PHOTOGRAPHY DATED OCTOBER 3, 2003.
HORIZONTAL DATUM:NAVD 1983
VERTICAL DATUM:NGVD 1929
DISTANCE MEASUREMENTS ARE EXPRESSED IN U.S. FEET.
3. PROPERTY BOUNDARY DERIVED FROM METES AND BOUNDS TAKEN FROM SURVEY, PREPARED
BY KELLER & KIRKPATRICK INC., DATED 3-1-93, LAST UPDATED 4-5-93.
4. LIMITS OF WETLANDS, TRANSITION AREAS, AND STATE OPEN WATERS AS PRESENTED IN THE
JULY 2016 LETTER OF INTERPRETATION (LOI) APPROVED BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) DIVISION OF LAND USE REGULATION (DLUR) ON
SEPTEMBER 21, 2016. (DLUR FILE NO.: 2009-14-0002.4 FWW 150001).
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 nor is it designed or intended as a construction design document. The use or misuse 
of the information contained on this graphic representation is at the sole risk of the
 party using or misusing the information.
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RDCSRS/NRDCSRS =  RESIDENTIAL/NON-RESIDENTIAL DIRECT
CONTACT SOIL REMEDIATION STANDARDS (SEPTEMBER 2017)

LSSL / ER-L / ER-M = LOWER ECOLOGICAL SOIL SCREENING LEVEL / NJDEP
SALINE ESTUARY SEDIMENT CRITERIA (LOW) / NJDEP SALINE ESTUARY
SEDIMENT CRITERIA (MEDIUM) (MARCH 2009)

EXCEEDANCE
NO EXCEEDANCES

EXCEEDANCE
NO EXCEEDANCES

!
!

"
"

LEGEND
!

PREVIOUS SOIL BORING LOCATION, TEMPORARY WELL OR EXISTING MONITORING
WELL - NOT SAMPLED FOR PARAMETER SHOWN

! OVERBURDEN MONITORING WELL
IAOC BOUNDARY

Ø UTILITY POLE

[ FENCE
ABOVEGROUND PIPING

PROPERTY BOUNDARY

WETLAND TRANSITION (INTERMEDIATE)

TANK LOCATION AND DESIGNATION

CRUDE OIL BOAT LINES, INTRA-REFINERY PIPELINES AND SALT WATER LINE

ORDINARY AND INTERMEDIATE RESOURCE WETLANDS (SEE REFERENCE 1 & 4)

OPEN WATER (SEE NOTE 6)
INFERRED OPEN WATER

NOTES:
1. SOIL ANALYTICAL DATA POSTED ONLY FOR ANALYTES THAT EXCEED THE NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) SOIL REMEDIATION STANDARD AND
SCREENING LEVELS.
2. IN ACCORDANCE WITH THE NJDEP SRP GUIDANCE, THE IMPACT TO GROUND WATER PATHWAY IN
SOIL ONLY PERTAINS TO THE UNSATURATED ZONE. IMPACT TO GROUND WATER SOILS SCREENING
LEVELS DO NOT APPLY AS ALL SAMPLES ARE WITHIN THE SATURATED ZONE IN IAOC A18.
3. WATER BODY LIMITS ARE TIDALLY INFLUENCED AND SUBJECT TO VARIATION. ALSO, WETLANDS
OUTSIDE OF SOME PROPERTY BOUNDARIES WERE NOT ACCESSIBLE AND NOT DEFINED.
4. SLIGHT ADJUSTMENTS WERE MADE TO IAOC BOUNDARIES TO REFLECT TAX MAPS, METES AND
BOUNDS DESCRIPTION OF THE PROPERTY, AND MORE ACCURATELY MIRRORED GEOREFERENCED
INFORMATION.
5. IAOC BOUNDARY DESIGNATION LINES ABUTTING THE PROPERTY BOUNDARY SHALL BE
CONSIDERED SYNONYMOUS WITH THE PROPERTY BOUNDARY.
6. BORINGS LOCATED WITHIN A WETLAND AREA ARE COMPARED TO THE LSSL, ER-L AND ER-M
SCREENING LEVELS. BORINGS LOCATED WITHIN A TRANSITION AREA ARE COMPARED TO THE
LSSL, ER-L, ER-M, RDCSRS AND NRDCSRS. BORINGS LOCATED OUTSIDE OF WETLAND AND
TRANSITION AREAS ARE COMPARED TO THE RDCSRS AND NRDCSRS.
7. IF MORE THAN ONE APPLICABLE SRS OR ESC IS EXCEEDED, THE HIGHLIGHTING SHOWN IS FOR
THE STANDARD/CRITERIA WITH THE HIGHEST VALUE.
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REFERENCES:
1. MAP, WATER BODY LIMITS, AND LOI WETLANDS BOUNDARY DERIVED FROM FIGURE ENTITLED "
WETLAND DELINEATION SURVEY,  BAYWAY REFINERY, CITY OF LINDEN, UNION COUNTY, NEW
JERSEY", PREPARED BY KELLER & KIRKPATRICK INC., DATED 9-3-15, LAST UPDATED 6-9-16.
2. BASE MAP TOPOGRAPHIC FEATURES TAKEN FROM A MAP PREPARED BY ATLANTIS AERIAL
SURVEY CO., INC. FROM PHOTOGRAPHY DATED OCTOBER 3, 2003.
HORIZONTAL DATUM:NAVD 1983
VERTICAL DATUM:NGVD 1929
DISTANCE MEASUREMENTS ARE EXPRESSED IN U.S. FEET.
3. PROPERTY BOUNDARY DERIVED FROM METES AND BOUNDS TAKEN FROM SURVEY, PREPARED
BY KELLER & KIRKPATRICK INC., DATED 3-1-93, LAST UPDATED 4-5-93.
4. LIMITS OF WETLANDS, TRANSITION AREAS, AND STATE OPEN WATERS AS PRESENTED IN THE
JULY 2016 LETTER OF INTERPRETATION (LOI) APPROVED BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) DIVISION OF LAND USE REGULATION (DLUR) ON
SEPTEMBER 21, 2016. (DLUR FILE NO.: 2009-14-0002.4 FWW 150001).
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LEGEND
!

PREVIOUS SOIL BORING LOCATION, TEMPORARY WELL OR EXISTING MONITORING
WELL - NOT SAMPLED FOR PARAMETER SHOWN

! OVERBURDEN MONITORING WELL
IAOC BOUNDARY

Ø UTILITY POLE

[ FENCE
ABOVEGROUND PIPING

PROPERTY BOUNDARY

WETLAND TRANSITION (INTERMEDIATE)

TANK LOCATION AND DESIGNATION

CRUDE OIL BOAT LINES, INTRA-REFINERY PIPELINES AND SALT WATER LINE

ORDINARY AND INTERMEDIATE RESOURCE WETLANDS (SEE REFERENCE 1 & 4)

OPEN WATER (SEE NOTE 6)
INFERRED OPEN WATER

NOTES:
1. SOIL ANALYTICAL DATA POSTED ONLY FOR ANALYTES THAT EXCEED THE NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) SOIL REMEDIATION STANDARD AND
SCREENING LEVELS.
2. IN ACCORDANCE WITH THE NJDEP SRP GUIDANCE, THE IMPACT TO GROUND WATER PATHWAY IN
SOIL ONLY PERTAINS TO THE UNSATURATED ZONE. IMPACT TO GROUND WATER SOILS SCREENING
LEVELS DO NOT APPLY AS ALL SAMPLES ARE WITHIN THE SATURATED ZONE IN IAOC A18.
3. WATER BODY LIMITS ARE TIDALLY INFLUENCED AND SUBJECT TO VARIATION. ALSO, WETLANDS
OUTSIDE OF SOME PROPERTY BOUNDARIES WERE NOT ACCESSIBLE AND NOT DEFINED.
4. SLIGHT ADJUSTMENTS WERE MADE TO IAOC BOUNDARIES TO REFLECT TAX MAPS, METES AND
BOUNDS DESCRIPTION OF THE PROPERTY, AND MORE ACCURATELY MIRRORED GEOREFERENCED
INFORMATION.
5. IAOC BOUNDARY DESIGNATION LINES ABUTTING THE PROPERTY BOUNDARY SHALL BE
CONSIDERED SYNONYMOUS WITH THE PROPERTY BOUNDARY.

FORMER PITCH DISPOSAL AREA BOUNDARY

TOP HALF = NJDEP CATEGORY 2 DEFAULT PRODUCT LIMIT (8,000 MG/KG)
BOTTOM HALF = EPH PRODUCT CEILING LIMIT (30,000 MG/KG)

NJDEP CATEGORY 2 DEFAULT PRODUCT LIMIT EXCEEDANCE& ¤ =

NO EXCEEDANCE

EXCEEDANCE!=

NJDEP TPH PRODUCT CRITERION (10,000 MG/KG)
EXCEEDANCE
NO EXCEEDANCE

"
"

HISTORICAL LNAPL DETECTION!

!=

GEOTECHNICAL BORING#
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NOTES:
1. GROUND WATER RESULTS FROM THE MONITORING WELLS LOCATED WITHIN 200 FEET OF THE
SURFACE WATER BODIES WERE COMPARED TO THE NJDEP ECOLOGICAL SCREENING CRITERIA
(ESC) FOR SURFACE WATER AND PRESENTED IN THE ECOLOGICAL REMEDIAL INVESTIGATION
WORKPLAN, BAYWAY REFINERY, LINDEN, NEW JERSEY DATED SEPTEMBER 30, 2012 (ADDENDA
APPROVED BY NJDEP APRIL 13, 2013 AND SEPTEMBER 25, 2013).  BASED ON THE ECOLOGICAL
EVALUATION, THE GROUND WATER TO SURFACE WATER PATHWAY IN IAOC A18 / ECOLOGICAL
EXPOSURE ZONES (EEZS) 2A AND 11 IS NOT A CONCERN.
2. WATER BODY LIMITS ARE TIDALLY INFLUENCED AND SUBJECT TO VARIATION. ALSO, WETLANDS
OUTSIDE OF SOME PROPERTY BOUNDARIES WERE NOT ACCESSIBLE AND NOT DEFINED.
3. SLIGHT ADJUSTMENTS WERE MADE TO IAOC BOUNDARIES TO REFLECT TAX MAPS, METES AND
BOUNDS DESCRIPTION OF THE PROPERTY, AND MORE ACCURATELY MIRRORED GEOREFERENCED
INFORMATION.
4. IAOC BOUNDARY DESIGNATION LINES ABUTTING THE PROPERTY BOUNDARY SHALL BE
CONSIDERED SYNONYMOUS WITH THE PROPERTY BOUNDARY.

REFERENCES:
1. MAP, WATER BODY LIMITS, AND LOI WETLANDS BOUNDARY DERIVED FROM FIGURE ENTITLED "
WETLAND DELINEATION SURVEY,  BAYWAY REFINERY, CITY OF LINDEN, UNION COUNTY, NEW
JERSEY", PREPARED BY KELLER & KIRKPATRICK INC., DATED 9-3-15, LAST UPDATED 6-9-16.
2. BASE MAP TOPOGRAPHIC FEATURES TAKEN FROM A MAP PREPARED BY ATLANTIS AERIAL
SURVEY CO., INC. FROM PHOTOGRAPHY DATED OCTOBER 3, 2003.
HORIZONTAL DATUM:NAVD 1983
VERTICAL DATUM:NGVD 1929
DISTANCE MEASUREMENTS ARE EXPRESSED IN U.S. FEET.
3. PROPERTY BOUNDARY DERIVED FROM METES AND BOUNDS TAKEN FROM SURVEY, PREPARED
BY KELLER & KIRKPATRICK INC., DATED 3-1-93, LAST UPDATED 4-5-93.
4. LIMITS OF WETLANDS, TRANSITION AREAS, AND STATE OPEN WATERS AS PRESENTED IN THE
JULY 2016 LETTER OF INTERPRETATION (LOI) APPROVED BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) DIVISION OF LAND USE REGULATION (DLUR) ON
SEPTEMBER 21, 2016. (DLUR FILE NO.: 2009-14-0002.4 FWW 150001).
5. GROUND WATER ELEVATIONS FROM 8/19/15 SYNOPTIC GAUGING EVENT.  INTERIOR SLOU AND
BEDROCK WELLS WERE NOT GAUGED DURING THIS EVENT.

120 0 12060 Feet

The information included on this graphic representation has been compiled from a variety of
 sources and is subject to change without notice. Kleinfelder makes no representations or
 warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the 
use of such information. This document is not intended for use as a land survey product
 nor is it designed or intended as a construction design document. The use or misuse 
of the information contained on this graphic representation is at the sole risk of the
 party using or misusing the information.

SUMMARY OF VOC EXCEEDANCES IN GROUND WATER
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TOP HALF = RESULTS COMPARED TO NJDEP CLASS II-A GROUND WATER
REMEDIATION STANDARDS (GWRS)
BOTTOM HALF = RESULTS COMPARED TO APPROVED SITE-SPECIFIC CLASS III-B
GROUND WATER QUALITY CRITERIA (GWQC)
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OPEN WATER (SEE NOTE 5)
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NOTES:
1. GROUND WATER RESULTS FROM THE MONITORING WELLS LOCATED WITHIN 200 FEET OF THE
SURFACE WATER BODIES WERE COMPARED TO THE NJDEP ECOLOGICAL SCREENING CRITERIA
(ESC) FOR SURFACE WATER AND PRESENTED IN THE ECOLOGICAL REMEDIAL INVESTIGATION
WORKPLAN, BAYWAY REFINERY, LINDEN, NEW JERSEY DATED SEPTEMBER 30, 2012 (ADDENDA
APPROVED BY NJDEP APRIL 13, 2013 AND SEPTEMBER 25, 2013).  BASED ON THE ECOLOGICAL
EVALUATION, THE GROUND WATER TO SURFACE WATER PATHWAY IN IAOC A18 / ECOLOGICAL
EXPOSURE ZONES (EEZS) 2A AND 11 IS NOT A CONCERN.
2. WATER BODY LIMITS ARE TIDALLY INFLUENCED AND SUBJECT TO VARIATION. ALSO, WETLANDS
OUTSIDE OF SOME PROPERTY BOUNDARIES WERE NOT ACCESSIBLE AND NOT DEFINED.
3. SLIGHT ADJUSTMENTS WERE MADE TO IAOC BOUNDARIES TO REFLECT TAX MAPS, METES AND
BOUNDS DESCRIPTION OF THE PROPERTY, AND MORE ACCURATELY MIRRORED GEOREFERENCED
INFORMATION.
4. IAOC BOUNDARY DESIGNATION LINES ABUTTING THE PROPERTY BOUNDARY SHALL BE
CONSIDERED SYNONYMOUS WITH THE PROPERTY BOUNDARY.

REFERENCES:
1. MAP, WATER BODY LIMITS, AND LOI WETLANDS BOUNDARY DERIVED FROM FIGURE ENTITLED "
WETLAND DELINEATION SURVEY,  BAYWAY REFINERY, CITY OF LINDEN, UNION COUNTY, NEW
JERSEY", PREPARED BY KELLER & KIRKPATRICK INC., DATED 9-3-15, LAST UPDATED 6-9-16.
2. BASE MAP TOPOGRAPHIC FEATURES TAKEN FROM A MAP PREPARED BY ATLANTIS AERIAL
SURVEY CO., INC. FROM PHOTOGRAPHY DATED OCTOBER 3, 2003.
HORIZONTAL DATUM:NAVD 1983
VERTICAL DATUM:NGVD 1929
DISTANCE MEASUREMENTS ARE EXPRESSED IN U.S. FEET.
3. PROPERTY BOUNDARY DERIVED FROM METES AND BOUNDS TAKEN FROM SURVEY, PREPARED
BY KELLER & KIRKPATRICK INC., DATED 3-1-93, LAST UPDATED 4-5-93.
4. LIMITS OF WETLANDS, TRANSITION AREAS, AND STATE OPEN WATERS AS PRESENTED IN THE
JULY 2016 LETTER OF INTERPRETATION (LOI) APPROVED BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) DIVISION OF LAND USE REGULATION (DLUR) ON
SEPTEMBER 21, 2016. (DLUR FILE NO.: 2009-14-0002.4 FWW 150001).
5. GROUND WATER ELEVATIONS FROM 8/19/15 SYNOPTIC GAUGING EVENT.  INTERIOR SLOU AND
BEDROCK WELLS WERE NOT GAUGED DURING THIS EVENT.

120 0 12060 Feet

The information included on this graphic representation has been compiled from a variety of
 sources and is subject to change without notice. Kleinfelder makes no representations or
 warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the 
use of such information. This document is not intended for use as a land survey product
 nor is it designed or intended as a construction design document. The use or misuse 
of the information contained on this graphic representation is at the sole risk of the
 party using or misusing the information.

SUMMARY OF SVOC EXCEEDANCES IN GROUND WATER
JUNE 25, 1992  to AUGUST 29, 2019IAOC A18
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TOP HALF = RESULTS COMPARED TO NJDEP CLASS II-A GROUND WATER
REMEDIATION STANDARDS (GWRS)
BOTTOM HALF = RESULTS COMPARED TO APPROVED SITE-SPECIFIC CLASS III-B
GROUND WATER QUALITY CRITERIA (GWQC)

NO EXCEEDANCES& ¤=

CLASS III-B GWQC NOT APPLICABLE& ¤=& ¤=

EXCEEDANCE& ¤=

ECOLOGICAL SCREENING CRITERIA (ESC) FOR SALINE WATER

Legend
!

PREVIOUS SOIL BORING LOCATION, TEMPORARY WELL OR EXISTING MONITORING
WELL - NOT SAMPLED FOR PARAMETER SHOWN
IAOC BOUNDARY
CLASS II-A / CLASS III-B GWQC BOUNDARY

Ø UTILITY POLE
TANK LOCATION AND

[ FENCE
ABOVEGROUND PIPING
CRUDE OIL BOAT LINES, INTRA-REFINERY PIPELINES AND SALT WATER
PROPERTY BOUNDARY
GROUND WATER CONTOURS (ELEVATION IN FEET ABOVE MEAN SEA
OPEN WATER (SEE NOTE 5)
INFERRED OPEN WATER
WETLAND TRANSITION (INTERMEDIATE)
ORDINARY AND INTERMEDIATE RESOURCE WETLANDS (SEE REFERENCE 1 &

EXCEEDANCE
NO EXCEEDANCE
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NOTES:
1. GROUND WATER RESULTS FROM THE MONITORING WELLS LOCATED WITHIN 200 FEET OF THE
SURFACE WATER BODIES WERE COMPARED TO THE NJDEP ECOLOGICAL SCREENING CRITERIA
(ESC) FOR SURFACE WATER AND PRESENTED IN THE ECOLOGICAL REMEDIAL INVESTIGATION
WORKPLAN, BAYWAY REFINERY, LINDEN, NEW JERSEY DATED SEPTEMBER 30, 2012 (ADDENDA
APPROVED BY NJDEP APRIL 13, 2013 AND SEPTEMBER 25, 2013).  BASED ON THE ECOLOGICAL
EVALUATION, THE GROUND WATER TO SURFACE WATER PATHWAY IN IAOC A18 / ECOLOGICAL
EXPOSURE ZONES (EEZS) 2A AND 11 IS NOT A CONCERN.
2. WATER BODY LIMITS ARE TIDALLY INFLUENCED AND SUBJECT TO VARIATION. ALSO, WETLANDS
OUTSIDE OF SOME PROPERTY BOUNDARIES WERE NOT ACCESSIBLE AND NOT DEFINED.
3. SLIGHT ADJUSTMENTS WERE MADE TO IAOC BOUNDARIES TO REFLECT TAX MAPS, METES AND
BOUNDS DESCRIPTION OF THE PROPERTY, AND MORE ACCURATELY MIRRORED GEOREFERENCED
INFORMATION.
4. IAOC BOUNDARY DESIGNATION LINES ABUTTING THE PROPERTY BOUNDARY SHALL BE
CONSIDERED SYNONYMOUS WITH THE PROPERTY BOUNDARY.

REFERENCES:
1. MAP, WATER BODY LIMITS, AND LOI WETLANDS BOUNDARY DERIVED FROM FIGURE ENTITLED "
WETLAND DELINEATION SURVEY,  BAYWAY REFINERY, CITY OF LINDEN, UNION COUNTY, NEW
JERSEY", PREPARED BY KELLER & KIRKPATRICK INC., DATED 9-3-15, LAST UPDATED 6-9-16.
2. BASE MAP TOPOGRAPHIC FEATURES TAKEN FROM A MAP PREPARED BY ATLANTIS AERIAL
SURVEY CO., INC. FROM PHOTOGRAPHY DATED OCTOBER 3, 2003.
HORIZONTAL DATUM:NAVD 1983
VERTICAL DATUM:NGVD 1929
DISTANCE MEASUREMENTS ARE EXPRESSED IN U.S. FEET.
3. PROPERTY BOUNDARY DERIVED FROM METES AND BOUNDS TAKEN FROM SURVEY, PREPARED
BY KELLER & KIRKPATRICK INC., DATED 3-1-93, LAST UPDATED 4-5-93.
4. LIMITS OF WETLANDS, TRANSITION AREAS, AND STATE OPEN WATERS AS PRESENTED IN THE
JULY 2016 LETTER OF INTERPRETATION (LOI) APPROVED BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) DIVISION OF LAND USE REGULATION (DLUR) ON
SEPTEMBER 21, 2016. (DLUR FILE NO.: 2009-14-0002.4 FWW 150001).
5. GROUND WATER ELEVATIONS FROM 8/19/15 SYNOPTIC GAUGING EVENT.  INTERIOR SLOU AND
BEDROCK WELLS WERE NOT GAUGED DURING THIS EVENT.

120 0 12060 Feet

The information included on this graphic representation has been compiled from a variety of
 sources and is subject to change without notice. Kleinfelder makes no representations or
 warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the 
use of such information. This document is not intended for use as a land survey product
 nor is it designed or intended as a construction design document. The use or misuse 
of the information contained on this graphic representation is at the sole risk of the
 party using or misusing the information.

SUMMARY OF METALS EXCEEDANCES IN GROUND WATER
APRIL 2, 1996 to NOVEMBER 22, 2019IAOC A18

BAYWAY REFINERY COMPLEX
LINDEN, NEW JERSEYBRC_A18_GW_Metals.mxd
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S. WILLIAMS
D. HUTNICK

TOP HALF = RESULTS COMPARED TO NJDEP CLASS II-A GROUND WATER
REMEDIATION STANDARDS (GWRS)
BOTTOM HALF = RESULTS COMPARED TO APPROVED SITE-SPECIFIC CLASS III-B
GROUND WATER QUALITY CRITERIA (GWQC)

NO EXCEEDANCES& ¤=

CLASS III-B GWQC NOT APPLICABLE& ¤=& ¤=

EXCEEDANCE& ¤=

ECOLOGICAL SCREENING CRITERIA (ESC) FOR SALINE WATER

Legend
IAOC BOUNDARY
CLASS II-A / CLASS III-B GWQC BOUNDARY

Ø UTILITY POLE
TANK LOCATION AND

[ FENCE
ABOVEGROUND PIPING
CRUDE OIL BOAT LINES, INTRA-REFINERY PIPELINES AND SALT WATER
PROPERTY BOUNDARY
GROUND WATER CONTOURS (ELEVATION IN FEET ABOVE MEAN SEA
OPEN WATER (SEE NOTE 5)
INFERRED OPEN WATER
WETLAND TRANSITION (INTERMEDIATE)
ORDINARY AND INTERMEDIATE RESOURCE WETLANDS (SEE REFERENCE 1 &

EXCEEDANCE
NO EXCEEDANCE
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REFERENCES:
1. MAP, WATER BODY LIMITS, AND LOI WETLANDS BOUNDARY DERIVED FROM FIGURE ENTITLED "
WETLAND DELINEATION SURVEY,  BAYWAY REFINERY, CITY OF LINDEN, UNION COUNTY, NEW
JERSEY", PREPARED BY KELLER & KIRKPATRICK INC., DATED 9-3-15, LAST UPDATED 6-9-16.
2. BASE MAP TOPOGRAPHIC FEATURES TAKEN FROM A MAP PREPARED BY ATLANTIS AERIAL
SURVEY CO., INC. FROM PHOTOGRAPHY DATED OCTOBER 3, 2003.
HORIZONTAL DATUM:NAVD 1983
VERTICAL DATUM:NGVD 1929
DISTANCE MEASUREMENTS ARE EXPRESSED IN U.S. FEET.
3. PROPERTY BOUNDARY DERIVED FROM METES AND BOUNDS TAKEN FROM SURVEY, PREPARED
BY KELLER & KIRKPATRICK INC., DATED 3-1-93, LAST UPDATED 4-5-93.
4. LIMITS OF WETLANDS, TRANSITION AREAS, AND STATE OPEN WATERS AS PRESENTED IN THE
JULY 2016 LETTER OF INTERPRETATION (LOI) APPROVED BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) DIVISION OF LAND USE REGULATION (DLUR) ON
SEPTEMBER 21, 2016. (DLUR FILE NO.: 2009-14-0002.4 FWW 150001).

120 0 12060 Feet

The information included on this graphic representation has been compiled from a variety of
 sources and is subject to change without notice. Kleinfelder makes no representations or
 warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the 
use of such information. This document is not intended for use as a land survey product
 nor is it designed or intended as a construction design document. The use or misuse 
of the information contained on this graphic representation is at the sole risk of the
 party using or misusing the information.

SUMMARY OF VOC EXCEEDANCES IN SOIL
NOVEMBER 9, 1993 to SEPTEMBER 21, 2018

IAOC A18
BAYWAY REFINERY COMPLEX

LINDEN, NEW JERSEY
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S. WILLIAMS
D. HUTNICK

RDCSRS/NRDCSRS =  RESIDENTIAL/NON-RESIDENTIAL DIRECT
CONTACT SOIL REMEDIATION STANDARDS (SEPTEMBER 2017)

LSSL / ER-L / ER-M = LOWER ECOLOGICAL SOIL SCREENING LEVEL / NJDEP
SALINE ESTUARY SEDIMENT CRITERIA (LOW) / NJDEP SALINE ESTUARY
SEDIMENT CRITERIA (MEDIUM) (MARCH 2009)

EXCEEDANCE
NO EXCEEDANCES

EXCEEDANCE
NO EXCEEDANCES

!
!

"
"

LEGEND
!

PREVIOUS SOIL BORING LOCATION, TEMPORARY WELL OR EXISTING MONITORING
WELL - NOT SAMPLED FOR PARAMETER SHOWN

! OVERBURDEN MONITORING WELL
IAOC BOUNDARY

Ø UTILITY POLE

[ FENCE
ABOVEGROUND PIPING

PROPERTY BOUNDARY

WETLAND TRANSITION (INTERMEDIATE)

TANK LOCATION AND DESIGNATION

CRUDE OIL BOAT LINES, INTRA-REFINERY PIPELINES AND SALT WATER LINE

ORDINARY AND INTERMEDIATE RESOURCE WETLANDS (SEE REFERENCE 1 & 4)

OPEN WATER (SEE NOTE 6)
INFERRED OPEN WATER

NOTES:
1. SOIL ANALYTICAL DATA POSTED ONLY FOR ANALYTES THAT EXCEED THE NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) SOIL REMEDIATION STANDARD AND
SCREENING LEVELS.
2. IN ACCORDANCE WITH THE NJDEP SRP GUIDANCE, THE IMPACT TO GROUND WATER PATHWAY IN
SOIL ONLY PERTAINS TO THE UNSATURATED ZONE. IMPACT TO GROUND WATER SOILS SCREENING
LEVELS DO NOT APPLY AS ALL SAMPLES ARE WITHIN THE SATURATED ZONE IN IAOC A18.
3. WATER BODY LIMITS ARE TIDALLY INFLUENCED AND SUBJECT TO VARIATION. ALSO, WETLANDS
OUTSIDE OF SOME PROPERTY BOUNDARIES WERE NOT ACCESSIBLE AND NOT DEFINED.
4. SLIGHT ADJUSTMENTS WERE MADE TO IAOC BOUNDARIES TO REFLECT TAX MAPS, METES AND
BOUNDS DESCRIPTION OF THE PROPERTY, AND MORE ACCURATELY MIRRORED GEOREFERENCED
INFORMATION.
5. IAOC BOUNDARY DESIGNATION LINES ABUTTING THE PROPERTY BOUNDARY SHALL BE
CONSIDERED SYNONYMOUS WITH THE PROPERTY BOUNDARY.
6. BORINGS LOCATED WITHIN A WETLAND AREA ARE COMPARED TO THE LSSL, ER-L AND ER-M
SCREENING LEVELS. BORINGS LOCATED WITHIN A TRANSITION AREA ARE COMPARED TO THE
LSSL, ER-L, ER-M, RDCSRS AND NRDCSRS. BORINGS LOCATED OUTSIDE OF WETLAND AND
TRANSITION AREAS ARE COMPARED TO THE RDCSRS AND NRDCSRS.
7. IF MORE THAN ONE APPLICABLE SRS OR ESC IS EXCEEDED, THE HIGHLIGHTING SHOWN IS FOR
THE STANDARD/CRITERIA WITH THE HIGHEST VALUE.
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CRUDE OIL B
OAT LIN

ES

MUDFLAT AREA

1A



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

! !!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")
")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"
)
")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")

")")")")")")")")")")")")")")")

")")")")")")")")")")")")")

")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")

")")")")")")")")")")")")")")

")")")")")")")")")")")")")

")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")
")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")
")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")
")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")") ")")")")")")")

")")")")")

")")

")")

")")")")")")")

")")")")")")
")")")")")

")")")")")")")")

")")")")")")

")")")")")")")")

")")")

")")")")")")

")")

")

")")

")

")")")")

")")")")")

")")

")")")

")")")

")")")")")")")")")")")")")")")")")")")")")")

")")")")")")")")")")")")")

")")

")")")

")")")

")")

")")")")")

")")")")")
")

")")")")")")

")")")")")")")")")

")
")")")")")")")")

")")")")")")")")

")")")

")")

!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!

!!

!!!!!!!!!!!!!

!!!!!!!!!

!!!!!

!!!!!!!

!!

!!!!!!!!!!!!!

!!!!!!

!

SALT WATER LINE

FORMER PITCH
DISPOSAL AREA

INTRA-REFINERY PIPELINES

350

350

349

351

TR
EM

LE
Y

SE
PA

RA
TO

R D
ITC

H

MORSES CREEK

POLY DITCH

A1 A2

B1 B2 B3 B4

C1 C2 C3

D2 D3

A3 A4

D1 D4

SB-3

GMW-211R

GMW-126

GMW-123

GMW-650

EB-3S

EB-2S

GMW-138

GMW-137

L-15B

GMW-649 GMW-648

GMW-647

GMW-229

GMW-213

GMW-212

EB-4S

GMW-689

GMW-688

GMW-687GMW-686

GMW-690

GMW-692

GMW-691

GMW-211

GMW-751

GMW-752

GMW-748

GMW-749

GMW-648R

GMW-647R

GMW-750

ASB-861

ASB-858

ASB-859

ASB-1012

ASB-1013

ASB-1014

ASB-1015

ASB-1016

AGRO-1

ASB-860

AGRO-2

AGRO-3
AGRO-4

AGRO-5

AGRO-6

AGRO-7

ASB-500
ASB-507

ASB-813

ASB-522

ASB-516

SB-12
ASB-822

ASB-823

AGRO-8

AGRO-9

AGRO-10

AGRO-11

AGRO-12

SB-10
SB-15

SB-11

ASB-542

ASB-548

ASB-525

ASB-814

ASB-413

ASB-89

ASB-540

ASB-161 ASB-510ASB-514

ASB-163

ASB-798

ASB-512

ASB-503

ASB-532

ASB-208

SB-6

ASB-805

ASB-526

ASB-86

HSB-229

ASB-527

ASB-87

ASB-535

ASB-160

ASB-819

HSB-231

ASB-544ASB-528

ASB-796

ASB-534

ASB-508

ASB-543

ASB-811

ASB-821

ASB-517 ASB-515ASB-521

SB-5

ASB-536

ASB-804

ASB-537

ASB-806

ASB-121

ASB-123

ASB-88

ASB-218

ASB-506

ASB-825

ASB-802

ASB-538

ASB-807

ASB-519

ASB-810

ASB-122

ASB-531

ASB-518 ASB-162

ASB-803

SB-13

ASB-513

ASB-824

ASB-193

ASB-501

ASB-509

ASB-414

SB-14

ASB-511

ASB-524

ASB-815

SB-4

ASB-797

ASB-816

ASB-523

SB-7

ASB-533

SB-16

ASB-520

SB-9

HSB-230

ASB-808

ASB-505ASB-504ASB-502

ASB-541

ASB-809

ASB-85

ASB-217

ASB-529

ASB-549

ASB-546

ASB-412

ASB-545

SB-8

ASB-530

ASB-795

ASB-812B
ASB-812A

ASB-809A

ASB-812

A18

A18

WOODBRIDGE

AVENUE

STANDARD 

AVENUE

PUBLIC

SE
RV

ICE
RO

W

NJ
 T

UR
NP

IKE

£

REFERENCES:
1. MAP, WATER BODY LIMITS, AND LOI WETLANDS BOUNDARY DERIVED FROM FIGURE ENTITLED "
WETLAND DELINEATION SURVEY,  BAYWAY REFINERY, CITY OF LINDEN, UNION COUNTY, NEW
JERSEY", PREPARED BY KELLER & KIRKPATRICK INC., DATED 9-3-15, LAST UPDATED 6-9-16.
2. BASE MAP TOPOGRAPHIC FEATURES TAKEN FROM A MAP PREPARED BY ATLANTIS AERIAL
SURVEY CO., INC. FROM PHOTOGRAPHY DATED OCTOBER 3, 2003.
HORIZONTAL DATUM:NAVD 1983
VERTICAL DATUM:NGVD 1929
DISTANCE MEASUREMENTS ARE EXPRESSED IN U.S. FEET.
3. PROPERTY BOUNDARY DERIVED FROM METES AND BOUNDS TAKEN FROM SURVEY, PREPARED
BY KELLER & KIRKPATRICK INC., DATED 3-1-93, LAST UPDATED 4-5-93.
4. LIMITS OF WETLANDS, TRANSITION AREAS, AND STATE OPEN WATERS AS PRESENTED IN THE
JULY 2016 LETTER OF INTERPRETATION (LOI) APPROVED BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) DIVISION OF LAND USE REGULATION (DLUR) ON
SEPTEMBER 21, 2016. (DLUR FILE NO.: 2009-14-0002.4 FWW 150001).
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 sources and is subject to change without notice. Kleinfelder makes no representations or
 warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the 
use of such information. This document is not intended for use as a land survey product
 nor is it designed or intended as a construction design document. The use or misuse 
of the information contained on this graphic representation is at the sole risk of the
 party using or misusing the information.
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RDCSRS/NRDCSRS =  RESIDENTIAL/NON-RESIDENTIAL DIRECT
CONTACT SOIL REMEDIATION STANDARDS (SEPTEMBER 2017)

LSSL / ER-L / ER-M = LOWER ECOLOGICAL SOIL SCREENING LEVEL / NJDEP
SALINE ESTUARY SEDIMENT CRITERIA (LOW) / NJDEP SALINE ESTUARY
SEDIMENT CRITERIA (MEDIUM) (MARCH 2009)

EXCEEDANCE
NO EXCEEDANCES

EXCEEDANCE
NO EXCEEDANCES

!
!

"
"

LEGEND
!

PREVIOUS SOIL BORING LOCATION, TEMPORARY WELL OR EXISTING MONITORING
WELL - NOT SAMPLED FOR PARAMETER SHOWN

! OVERBURDEN MONITORING WELL
IAOC BOUNDARY

Ø UTILITY POLE

[ FENCE
ABOVEGROUND PIPING

PROPERTY BOUNDARY

WETLAND TRANSITION (INTERMEDIATE)

TANK LOCATION AND DESIGNATION

CRUDE OIL BOAT LINES, INTRA-REFINERY PIPELINES AND SALT WATER LINE

ORDINARY AND INTERMEDIATE RESOURCE WETLANDS (SEE REFERENCE 1 & 4)

OPEN WATER (SEE NOTE 6)
INFERRED OPEN WATER

NOTES:
1. SOIL ANALYTICAL DATA POSTED ONLY FOR ANALYTES THAT EXCEED THE NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) SOIL REMEDIATION STANDARD AND
SCREENING LEVELS.
2. IN ACCORDANCE WITH THE NJDEP SRP GUIDANCE, THE IMPACT TO GROUND WATER PATHWAY IN
SOIL ONLY PERTAINS TO THE UNSATURATED ZONE. IMPACT TO GROUND WATER SOILS SCREENING
LEVELS DO NOT APPLY AS ALL SAMPLES ARE WITHIN THE SATURATED ZONE IN IAOC A18.
3. WATER BODY LIMITS ARE TIDALLY INFLUENCED AND SUBJECT TO VARIATION. ALSO, WETLANDS
OUTSIDE OF SOME PROPERTY BOUNDARIES WERE NOT ACCESSIBLE AND NOT DEFINED.
4. SLIGHT ADJUSTMENTS WERE MADE TO IAOC BOUNDARIES TO REFLECT TAX MAPS, METES AND
BOUNDS DESCRIPTION OF THE PROPERTY, AND MORE ACCURATELY MIRRORED GEOREFERENCED
INFORMATION.
5. IAOC BOUNDARY DESIGNATION LINES ABUTTING THE PROPERTY BOUNDARY SHALL BE
CONSIDERED SYNONYMOUS WITH THE PROPERTY BOUNDARY.
6. BORINGS LOCATED WITHIN A WETLAND AREA ARE COMPARED TO THE LSSL, ER-L AND ER-M
SCREENING LEVELS. BORINGS LOCATED WITHIN A TRANSITION AREA ARE COMPARED TO THE
LSSL, ER-L, ER-M, RDCSRS AND NRDCSRS. BORINGS LOCATED OUTSIDE OF WETLAND AND
TRANSITION AREAS ARE COMPARED TO THE RDCSRS AND NRDCSRS.
7. IF MORE THAN ONE APPLICABLE SRS OR ESC IS EXCEEDED, THE HIGHLIGHTING SHOWN IS FOR
THE STANDARD/CRITERIA WITH THE HIGHEST VALUE.

FORMER PITCH DISPOSAL AREA BOUNDARY

CRUDE OIL B
OAT LIN

ES

MUDFLAT AREA

1B



!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

! !!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!
!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

)")")")")")")")")")")"

)")")")")")")")")")"

)")")")")")")")"

)")")")")")")")"

)")")")")")")")"

)")")")")")")")")"
)")")")")")")"

)")")")")")")")")")"

)")")")")")")")"

)")")")")")")")"

)")")")")")")")")"

)")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"
)")")")")")")"

)")")")")")")"

)")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")"

)")")")")")"

)")")")")")")"

)")")")")")"

)")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"
)")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"
)")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")"
)")")")")")")")")")")")")")")")")")")")")")
"
)")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")" )")")")")")")")")")")")"

)")")")")")")")")")")")")"

)")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")"
)")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")"

)")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"
)")")")")")")")")")")")")"

)")")")")")")")")")")")")"

)")")")")")")")")")")")")"

)"

)"

)"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")"

)")")")")")")")")")")")")"

)")")")")")")")")")")")")")"

)")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")"

)")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")"
)")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")"

)")")")")")")")"

)")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")")"
)")")")")")")")")")")")")")")")")")")")")")")")"

)")")")"
)")")")")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")"

)")")")")")")")")")")")")")")")")")")")")")")"

!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!

!!!!

!!

!!

!

!!

!!!!

!!

SALT WATER LINE

FORMER PITCH
DISPOSAL AREA

INTRA-REFINERY PIPELINES

ASB-812
ASB-812A
ASB-812B

350

350

349

351

TR
EM

LE
Y

SE
PA

RA
TO

R D
ITC

H

MORSES CREEK

POLY DITCH

ASB-500

ASB-507

ASB-813

ASB-522

ASB-516

ASB-822

ASB-542

ASB-548

ASB-525

ASB-814
ASB-89

ASB-540

ASB-161

ASB-510ASB-514

ASB-163

ASB-798

ASB-512

ASB-503

ASB-532

ASB-805

ASB-526

HSB-229

ASB-527

ASB-535

ASB-160

ASB-819

HSB-231

ASB-544ASB-528

ASB-796

ASB-534

ASB-508

ASB-543

ASB-811

ASB-821

ASB-517 ASB-515ASB-521

ASB-536

ASB-804

ASB-537

ASB-806

ASB-121

ASB-88

ASB-506

ASB-825

ASB-802

ASB-538

ASB-807

ASB-519

ASB-810

ASB-122

ASB-531

ASB-518

ASB-162

ASB-803

ASB-513

ASB-193

ASB-501

ASB-509ASB-511

ASB-524

ASB-815ASB-797

ASB-816

ASB-523

ASB-533

ASB-520

HSB-230

ASB-808

ASB-505ASB-504ASB-502

ASB-541

ASB-809

ASB-529

ASB-549

ASB-546
ASB-545

ASB-530

ASB-795

ASB-809A

AGRO-1

AGRO-10

AGRO-11

AGRO-12

AGRO-2

AGRO-3
AGRO-4

AGRO-5

AGRO-6

AGRO-7

AGRO-8

AGRO-9

ASB-1012

ASB-1013

ASB-1014

ASB-1015

ASB-1016
ASB-208

ASB-217

ASB-218

ASB-412

ASB-413

ASB-414

ASB-860

ASB-861

ASB-87

GMW-123

GMW-126

GMW-137

GMW-138

GMW-689

SB-10

SB-11

SB-12
SB-13

SB-14

SB-15

SB-16

SB-4
SB-5

SB-6
SB-7

SB-8

SB-9

ASB-85

ASB-858

ASB-859

ASB-86

GMW-688

GMW-690

GMW-691

SB-3

A1 A2

B1 B2 B3 B4

C1 C2 C3 C4

D2 D3

A3 A4

D1 D4

A18

A18

WOODBRIDGE

AVENUE

STANDARD 

AVENUE

PUBLIC

SE
RV

ICE
RO

W

NJ
 T

UR
NP

IKE

£

REFERENCES:
1. MAP, WATER BODY LIMITS, AND LOI WETLANDS BOUNDARY DERIVED FROM FIGURE ENTITLED "
WETLAND DELINEATION SURVEY,  BAYWAY REFINERY, CITY OF LINDEN, UNION COUNTY, NEW
JERSEY", PREPARED BY KELLER & KIRKPATRICK INC., DATED 9-3-15, LAST UPDATED 6-9-16.
2. BASE MAP TOPOGRAPHIC FEATURES TAKEN FROM A MAP PREPARED BY ATLANTIS AERIAL
SURVEY CO., INC. FROM PHOTOGRAPHY DATED OCTOBER 3, 2003.
HORIZONTAL DATUM:NAVD 1983
VERTICAL DATUM:NGVD 1929
DISTANCE MEASUREMENTS ARE EXPRESSED IN U.S. FEET.
3. PROPERTY BOUNDARY DERIVED FROM METES AND BOUNDS TAKEN FROM SURVEY, PREPARED
BY KELLER & KIRKPATRICK INC., DATED 3-1-93, LAST UPDATED 4-5-93.
4. LIMITS OF WETLANDS, TRANSITION AREAS, AND STATE OPEN WATERS AS PRESENTED IN THE
JULY 2016 LETTER OF INTERPRETATION (LOI) APPROVED BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) DIVISION OF LAND USE REGULATION (DLUR) ON
SEPTEMBER 21, 2016. (DLUR FILE NO.: 2009-14-0002.4 FWW 150001).
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use of such information. This document is not intended for use as a land survey product
 nor is it designed or intended as a construction design document. The use or misuse 
of the information contained on this graphic representation is at the sole risk of the
 party using or misusing the information.
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RDCSRS/NRDCSRS =  RESIDENTIAL/NON-RESIDENTIAL DIRECT
CONTACT SOIL REMEDIATION STANDARDS (SEPTEMBER 2017)

LSSL / ER-L / ER-M = LOWER ECOLOGICAL SOIL SCREENING LEVEL / NJDEP
SALINE ESTUARY SEDIMENT CRITERIA (LOW) / NJDEP SALINE ESTUARY
SEDIMENT CRITERIA (MEDIUM) (MARCH 2009)

EXCEEDANCE
NO EXCEEDANCES

EXCEEDANCE
NO EXCEEDANCES

!
!

"
"

LEGEND
!

PREVIOUS SOIL BORING LOCATION, TEMPORARY WELL OR EXISTING MONITORING
WELL - NOT SAMPLED FOR PARAMETER SHOWN

! OVERBURDEN MONITORING WELL
IAOC BOUNDARY

Ø UTILITY POLE

[ FENCE
ABOVEGROUND PIPING

PROPERTY BOUNDARY

WETLAND TRANSITION (INTERMEDIATE)

TANK LOCATION AND DESIGNATION

CRUDE OIL BOAT LINES, INTRA-REFINERY PIPELINES AND SALT WATER LINE

ORDINARY AND INTERMEDIATE RESOURCE WETLANDS (SEE REFERENCE 1 & 4)

OPEN WATER (SEE NOTE 6)
INFERRED OPEN WATER

NOTES:
1. SOIL ANALYTICAL DATA POSTED ONLY FOR ANALYTES THAT EXCEED THE NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) SOIL REMEDIATION STANDARD AND
SCREENING LEVELS.
2. IN ACCORDANCE WITH THE NJDEP SRP GUIDANCE, THE IMPACT TO GROUND WATER PATHWAY IN
SOIL ONLY PERTAINS TO THE UNSATURATED ZONE. IMPACT TO GROUND WATER SOILS SCREENING
LEVELS DO NOT APPLY AS ALL SAMPLES ARE WITHIN THE SATURATED ZONE IN IAOC A18.
3. WATER BODY LIMITS ARE TIDALLY INFLUENCED AND SUBJECT TO VARIATION. ALSO, WETLANDS
OUTSIDE OF SOME PROPERTY BOUNDARIES WERE NOT ACCESSIBLE AND NOT DEFINED.
4. SLIGHT ADJUSTMENTS WERE MADE TO IAOC BOUNDARIES TO REFLECT TAX MAPS, METES AND
BOUNDS DESCRIPTION OF THE PROPERTY, AND MORE ACCURATELY MIRRORED GEOREFERENCED
INFORMATION.
5. IAOC BOUNDARY DESIGNATION LINES ABUTTING THE PROPERTY BOUNDARY SHALL BE
CONSIDERED SYNONYMOUS WITH THE PROPERTY BOUNDARY.
6. BORINGS LOCATED WITHIN A WETLAND AREA ARE COMPARED TO THE LSSL, ER-L AND ER-M
SCREENING LEVELS. BORINGS LOCATED WITHIN A TRANSITION AREA ARE COMPARED TO THE
LSSL, ER-L, ER-M, RDCSRS AND NRDCSRS. BORINGS LOCATED OUTSIDE OF WETLAND AND
TRANSITION AREAS ARE COMPARED TO THE RDCSRS AND NRDCSRS.
7. IF MORE THAN ONE APPLICABLE SRS OR ESC IS EXCEEDED, THE HIGHLIGHTING SHOWN IS FOR
THE STANDARD/CRITERIA WITH THE HIGHEST VALUE.

FORMER PITCH DISPOSAL AREA BOUNDARY

CRUDE OIL B
OAT LIN

ES

MUDFLAT AREA

1C



 

 

 
 

 

 

 
 

APPENDIX A 

NJDEP Correspondence 

• NJDEP comments on the Revised Feasibility Study Report dated April 30, 2019.   

• Summary of the June 18, 2019 meeting between representatives of ExxonMobil, 

Phillips 66, the LSRP, Arcadis, Kleinfelder and the NJDEP SRP and BEERA dated 

July 25, 2019.  

• Electronic correspondence from the NJDEP Case Manager in response to the July 

25, 2019 submittal, dated August 14, 2019. 

• Response to the NJDEP’s April 30, 2019 comments on the RFSR dated August 15, 

2019.  



NJDEP comments on the Revised Feasibility Study Report dated April 30, 2019.   

  











Summary of the June 18, 2019 meeting between representatives of ExxonMobil, Phillips 

66, the LSRP, Arcadis, Kleinfelder and the NJDEP SRP and BEERA dated July 25, 2019.  

  



20183142.001A/HAM19L97981 Page 1 of 12   July 8, 2019 
© 2019 Kleinfelder 
  

KLEINFELDER    3 AAA Drive, First Floor, Hamilton, NJ 08691    p| 609.584.5271    f| 609.584.7498 

 
 
 
SENT VIA ELECTRONIC MAIL 
 
July 25, 2019 
 
Mr. Charles E. Zielinski 
State of New Jersey 
Department of Environmental Protection 
Site Remediation Program 
Bureau of Case Management 
Mail Code 401-05F 
PO Box 420 
Trenton, NJ 08625-0420 
 
Re: June 18, 2019 Meeting Notes  
 

Project Overview, Status Update and  
Response to NJDEP’s Comments on the Revised Feasibility Study Report 
 
Bayway Refinery Complex 
Park Avenue and Brunswick Avenue 
Block 520, Lot 6 
City of Linden, Union County, New Jersey 
NJDEP SRP Program Interest (PI) No.:  008282 
NJDEP DLUR File No.:  2009-04-0001.1 FWW 150001 FWW 140001 

 
Dear Mr. Zielinski: 
 
Thank you very much for coordinating a meeting with representatives of ExxonMobil 
Environmental and Property Solutions (ExxonMobil), Phillips 66 (P66), the Licensed Site 
Remediation Professional (LSRP), Preferred Design Consultant – Arcadis (PDC), Kleinfelder, Inc. 
(Kleinfelder) and the New Jersey Department of Environmental Protection (NJDEP) on June 18, 
2019. The objective of the meeting was to provide a project overview and status update and 
review the NJDEP’s comments on the Revised Feasibility Study Report (RFSR) for Investigative 
Area of Concern (IAOC) A18 (Pitch Area) at the Bayway Refinery Complex (BRC) in Linden, New 
Jersey.  
 
Below is a brief summary of our meeting. If this summary does not agree with your notes, please 
advise in writing.  
 
The June 18, 2019 meeting was attended by the participants listed below: 
 
NJDEP 

• Charles Zielinski – Site Remediation Program (SRP), Case Manager 

• Allan Motter – Bureau of Environmental Evaluation and Risk Assessment (BEERA), 
Supervisor 

• John Ruhl – BEERA, Technical Coordinator 

• Iman Olguin-Lira – BEERA, Ecological Risk Assessor (via telephone) 
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ExxonMobil, P66 and ExxonMobil’s Consultants  

• Maureen Forlenza – ExxonMobil 

• Michael Renzulli – LSRP  

• Deborah LaMond – P66 

• Corey Averill – Arcadis 

• Michael Meyerhoefer – Kleinfelder 

• Justin Moses – Kleinfelder 

• David Hutnick – Kleinfelder 

• Paul Lucuski – Kleinfelder  
 
Project Overview 
 
Kleinfelder provided an overview of IAOC A18, its location within the BRC and challenges to 
investigation and remediation efforts within this IAOC. 
 
IAOC A18 Description 
 
Kleinfelder provided an overview of IAOC A18 including details of the following areas and key 
refinery infrastructure:   

• Former Pitch Disposal Area  

• Mudflat Area  

• Peninsula Area  

• Morses Creek  

• Poly Ditch  

• Former East Retention Basin ([ERB], also referred to as the East Separator)  

• Heat Exchanger Cleaning (HEC) pad  

• Salt Water Line (SWL) 

• Crude Oil Boat Lines  

• Out-of-service Inter-Refinery Pipeline (IRPL) and multiple intra-refinery pipelines  
 
Details of these areas and site features are included in the August 31, 2018 Revised Feasibility 
Study Report (RFSR). 
 
Accessibility and Constructability Challenges 
 
Kleinfelder noted several challenges to accessibility and constructability related to refinery 
infrastructure and site conditions which impact investigation and remediation activities as noted 
below.   
 

• Active refinery infrastructure 
 

o SWL – The SWL is a 60-inch diameter bell-and-spigot cast iron pipeline that was 
constructed in approximately 1955.  The SWL is supported on timber piles, some 
of which have been reinforced with concrete pile caps.  The SWL is located in the 
northern portion of IAOC A18 and extends from east to west through the Former 
Pitch Disposal Area, the Mudflat Area and the Peninsula east of the Poly Ditch.  
Personnel can access the area to the south of the SWL via a scaffold that crosses 
over the line.  Motorized equipment cannot access the area to the south of the 
SWL from the north.  Currently, light-weight motorized equipment can access the 
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area to the south of the SWL via a barge in Morses Creek.  On the peninsula east 
of the Poly Ditch, personnel can access the area to the north of the SWL via 
elevated walkways constructed over the IRPL at the northern boundary of IAOC 
A18.  Personnel must access the area on the peninsula east of the Poly Ditch 
south of the SWL via a boat launched from the eastern side of Morses Creek 
adjacent to the New Jersey Turnpike.   
 
In addition to the access challenge presented by the SWL, ground-intrusive work 
in the vicinity of the SWL is limited by several factors.  
 

• Based on modeling performed by Kleinfelder, an unsupported 8-foot deep 
excavation near the SWL is not feasible due to potential slope instability.  
The wooden piles are sensitive to lateral displacements and displacements as 
small as 1 inch may result in overstressing of the piles, which could result in 
failure of the SWL.   
 

• Construction activities such as sheet pile installation or operation of 
construction equipment near the SWL can generate vibration which can 
potentially affect the timber piles. Vibration monitoring has been conducted 
via seismographs installed along the alignment of the SWL throughout Pilot 
Program activities (details of the Pilot Program are included in a later section).  
Thresholds specified in the SWL Monitoring Plan for the Pilot Program have 
not been exceeded during construction activities, but seismic monitoring will 
be required for future construction activities near the SWL.  Exceedances of 
the thresholds may require work to be stopped and/or additional controls 
implemented. 

 

• P66 has previously required a 40-foot buffer around the SWL (20 feet on either 
side of the SWL).  Excavation activities are currently prohibited within this 
buffer area. 

 
The SWL is a critical piece of refinery infrastructure and operations.  A breach in 
this line would not only result in a disruption to refinery operations but would also 
likely result in loss of life for workers in this area. Protecting the SWL, in some 
instances by avoiding work in the area, is a top priority. 

 
o Crude Oil Boat Lines – Two 30-inch diameter and two 24-inch diameter steel 

pipelines that transfer crude oil between the Waterfront Area to the east of IAOC 
A18 and the Tremley Tank Field which is located to the southwest of IAOC A18.  
The Crude Oil Boat Lines are supported on timber piles and are elevated 
approximately 3 to 5 feet above ground surface.  The Crude Oil Boat Lines extend 
northeast to southwest across the Mudflat Area and Peninsula east of the Poly 
Ditch.  Personnel can access the area to the southeast of the Crude Oil Boat Lines 
by crossing the scaffold over the SWL and walking under the Crude Oil Boat Lines.  
Motorized equipment cannot access the area to the southeast of the Crude Oil 
Boat Lines from the northeast.  Currently, light-weight motorized equipment can 
access the area to the southeast of the Crude Oil Boat Lines via a barge in Morses 
Creek.  Access to the peninsula east of the Poly Ditch is described above in the 
SWL section.  
 
Like the SWL, P66 has required a 40-foot buffer around the Crude Oil Boat Lines 
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(20 feet on either side of the Crude Oil Boat Lines).  Excavation activities are 
currently prohibited within this buffer area. 
 
To date, vibration monitoring has not been conducted on the Crude Oil Boat Lines 
because vibration-generating construction activities have not been conducted in 
proximity to these lines.  Baseline vibration monitoring and monitoring during 
construction activities will be conducted at a later date.  The Crude Oil Boat Lines 
are critical refinery infrastructure.  A breach in the lines would result in a disruption 
to refinery operations, a release to the environment and potential injury or loss 
of life for workers in this area.  Every effort is being made to ensure that the 
Crude Oil Boat Lines are protected during investigation and remediation 
activities. 
 

o The intra-refinery pipelines are located on metal pipe racks extending northwest to 
southeast at the northern boundary of IAOC A18, adjacent to the butane/propane 
caverns area (IAOC A17).  The active pipelines carry various liquids and gases 
throughout the production units in the BRC.  Pitch material has been observed 
beneath the intra-refinery pipelines and within the rectangular area formed by the 
various pipelines.  Access to this rectangular area is restricted by the pipelines.  
Personnel can access this area via elevated walkways from the butane/propane 
caverns area (IAOC A17) to the north, but motorized equipment cannot access this 
area.   
 
Like the SWL and Crude Oil Boat Lines, P66 has required a 40-foot buffer around 
the IRPL (20 feet on either side).  Excavation activities are currently prohibited 
within this buffer area. 
 
To date, vibration monitoring has not been conducted on the IRPL because 
vibration-generating construction activities have not been conducted in proximity 
to these lines.  Baseline vibration monitoring and monitoring during construction 
activities will be conducted at a later date. The IRPL is a key piece of refinery 
infrastructure.  A breach in the lines would potentially result in a disruption to 
refinery operations, a release to the environment and potentially injury or loss 
of life for workers in this area.  Every effort is being made to ensure that the 
IRPL is protected during investigation and remediation activities. 
 

• Site conditions 
 

o Morses Creek is a tidal water body from No. 1 Dam to the confluence with the 
Arthur Kill.  No. 1 Dam is the head of tide for the BRC.  Upstream of No. 1 Dam 
including adjacent to IAOC A18, Morses Creek is tidally influenced, but is not 
considered a tidal water body.  As the tidal elevation rises, surface water discharge 
from Morses Creek at No. 1 Dam is restricted influencing the surface water 
elevation of Morses Creek.  Surface water inundates the Mudflat Area surface 
twice a day during half of the lunar cycle during the periods of restricted surface 
water flow.  The approximate high-water line and photographs of the Mudflat Area 
during periods of surface water inundation were shown during the meeting.  The 
maximum surface water depth observed in the Mudflat Area is approximately 16 
inches. 
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o The portions of the Former Pitch Disposal Area and Mudflat Area north of the SWL 
are currently accessible to equipment such as drill rigs and excavators via the 
temporary access road that has been constructed for the ongoing Pilot Program 
activities.  Prior to construction of this road, there was limited means of accessing 
these areas with motorized equipment due to the soft surface materials and highly 
compressible subsurface.  Limited equipment operations have been conducted in 
the Mudflat Area south of the SWL as access to this area must be obtained via a 
barge in Morses Creek.   

 
o Both the Former Pitch Disposal Area and Mudflat Area are underlain by a meadow 

mat layer which is highly compressible and unable to support most motorized 
equipment such as drill rigs.  The Pitch material is a relatively soft asphalt-like 
material that becomes softer during the warmer months of the year.  Pitch material 
is less compressible than the meadow mat layer and is generally displaced 
outward rather than compressing when a load is applied to the surface.   
Additionally, Mudflat Area soils are soft and have typically not been able to support 
motorized equipment without structural support elements such as swamp mats, 
even during periods of the lunar cycle when the Mudflat surface is not inundated 
with surface water.  Based on equipment trials during the Pilot Program, the largest 
equipment that can be supported on the Mudflat Area with swamp mats is 
approximately 6,000 to 8,000 pounds. 

 
Previous Meetings with the NJDEP and Previous Regulatory Submittals 
 
A timeline of previous meetings between the NJDEP, ExxonMobil, the LSRP and ExxonMobil’s 
consultants, as well as regulatory submittals and approvals for IAOC A18 was presented. These 
include: 
 

• 05/04/2014 – Supplemental Site-Wide Remedial Investigation Report (SSWRIR) 
Submittal       

• 07/24/2014 – FSR Submittal          

• 01/29/2015 – PDI Workplan Submittal           

• 07/27/2015 – PDI Workplan Approval           

• 09/21/2015 – SSWRIR Approval          

• 04/22/2016 – Supplemental PDI Workplan Submittal via in-person meeting with the 
NJDEP           

• 04/26/2016 – Supplemental PDI Workplan Approval           

• 10/25/2017 – Supplemental PDI Summary Meeting   

• 01/24/2018 – Pre-Application Meeting w/ NJDEP Division of Land Use Regulation (DLUR)           

• 03/23/2018 – Remediation Strategy Road Map, Rev. 5 Submittal           

• 08/31/2018 – RFSR Submittal            

• 12/10/2018 – Remediation Strategy Road Map, Rev. 5 Approval           

• 04/30/2019 – NJDEP’s comments on RFSR           

• 06/18/2019 – Meeting to review NJDEP’s comments on RFSR 
 
A copy of the minutes from the January 24, 2018 Pre-application meeting with the NJDEP DLUR 
is available as Attachment 1. 
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RFSR Overview 
 
A review of the key points of the August 31, 2018 RFSR was presented.  These key points include: 
 

• Regulatory background of IAOC A18 
o The regulatory background of the BRC and IAOC A18 were presented in the 

RFSR, but not reviewed during the meeting. 

• PDI and supplemental PDI activities and results 
o Results of the PDI and supplemental PDI activities were presented in the RFSR, 

but not reviewed during the meeting. 

• Remedial alternatives analysis 
o Details of the remedial alternatives analysis were presented in the RFSR, but not 

reviewed during the meeting. 

• Proposed remedial actions for IAOC A18 
o A perimeter barrier wall for hydraulic containment; 
o An impermeable cap to prevent direct contact to impacted material; and  
o Potential limited excavation to facilitate installation of the perimeter barrier wall and 

impermeable cap. 

• Description of remedial design data gaps identified in RFSR remedial alternatives analysis  
o These design data gaps are to be addressed prior to the preparation of a Remedial 

Action Workplan (RAW) and Conceptual Design. 

• Pilot Program developed to address remedial design data gaps 
o The construction phase of the Pilot Program is currently ongoing and should be 

concluded in the next 6 to 8 weeks. 
o The monitoring phase of the Pilot Program will continue into 2020. 

 
Review of NJDEP’s Comments on the RFSR and ExxonMobil’s Preliminary Responses 
 
Each of the NJDEP’s comments on the August 31, 2018 RFSR were reviewed.  ExxonMobil’s 
preliminary responses to the comments were presented and discussed with the meeting 
attendees.  A formal response to comment letter will be submitted to NJDEP by August 15, 2019. 
Below is a summary of the comments, preliminary responses and discussions. 
 
ExxonMobil and LSRP indicated that the NJDEP’s comments were unexpected based on 
previous engagement with NJDEP on this IAOC.  
 

• NJDEP Comment # 1 – Section 4.3 Recommended Remedial Alternative of IAOC A18 
states, ‘…perimeter sheet pile wall installation and impermeable cap installation is the 
recommended alternative for IAOC A18’.  This alternative is not protective of the 
environment, leaving behind extremely elevated levels of contaminants on the site, 
eliminating the resource and violating the “no net fill” policy. 
 

o ExxonMobil’s response - The proposed remedial action is protective of the 
environment, using a containment approach consistent with the NJDEP-approved 
Remediation Strategy Road Map.  The feasibility of enhancing the resource to 
improve the function and value of the wetland is being evaluated through an on-
going pilot program.  The NJDEP DLUR indicated during a permit pre-application 
meeting on January 24, 2018 that a net fill of the Mudflat Area with a hardship 
exception could be considered.  A key design parameter of sustainable vegetative 
growth is elevation. A key component of the pilot program is to establish the optimal 
elevation for wetland vegetative growth.  Floodway modeling of the Poly Ditch and 



20183142.001A/HAM19L97981 Page 7 of 12   July 8, 2019 
© 2019 Kleinfelder 
  

KLEINFELDER    3 AAA Drive, First Floor, Hamilton, NJ 08691    p| 609.584.5271    f| 609.584.7498 

Morses Creek is ongoing to understand the flood impacts related to fill within the 
Mudflat Area. 
 

o Follow-up discussion – Iman Olguin-Lira commented that she was concerned 
about changing the Mudflat Area from a wetland to an upland area by placing up 
to 2 feet of fill material on the ground surface.  Kleinfelder clarified that the 
placement of 2 feet of fill material is not expected to result in an elevation change 
of 2 feet.  Because the subsurface materials are highly compressible, the addition 
of fill material will result in an elevation change less than the thickness of the fill 
material placed.  The potential compression/consolidation was modeled during the 
PDI activities and is currently being measured and evaluated as part of the Pilot 
Program.  Kleinfelder also discussed the January 24, 2018 pre-application meeting 
with the NJDEP DLUR in which representatives of the NJDEP DLUR stated that 
evaluating the potential for wetland construction or enhancement during the Pilot 
Program would be acceptable. Lastly, it was noted that determining the least 
amount of fill material required for sustaining vegetation is a key objective of the 
pilot program. 

 

• NJDEP Comment # 2 – The recommended remedial alternative of perimeter sheet pile 
wall installation and impermeable cap installation will cover several acres of wetlands and 
transition areas. The only proposed remedy for this loss of wetlands is to perform a 
wetland vegetation pilot study. Contingency plans, such as wetlands creation and/or 
wetlands banking should be included in this report or an addendum to account for the 
possibility of failure of the pilot studies. 
 

o ExxonMobil’s response - The wetland vegetation pilot study is ongoing to 
address data gaps for enhancing the Mudflat Area as a vegetated wetland.  
Wetlands creation at an alternative location and/or wetlands banking would be 
included in a future regulatory deliverable (2H2020) if the results of the pilot study 
indicate that enhancement of the Mudflat Area as a vegetated wetland is not viable 
or a NJDEP DLUR hardship exception for fill within the floodway cannot be 
obtained. 
 

o Follow-up Discussion – Iman Olguin-Lira asked if ExxonMobil is aware of a 
wetland mitigation bank parcel of approximately 9 acres that is currently available.  
ExxonMobil and Kleinfelder stated that the availability of a parcel of a specific size 
would have to be determined closer to when it would actually be needed as wetland 
mitigation bank parcels are typically purchased quickly after becoming available.  
It is unlikely that any 9-acre parcel available at the time of the meeting would be 
available at the time the remedial actions would be implemented for IAOC A18. 
The preferred course of action for IAOC A18 is to enhance the function and value 
of the existing wetland, or to replace it in-kind as part of the remedial action. 

 
Iman followed-up by stating that this comment on the RFSR was made over her 
concern that the change of elevation in the Mudflat Area would result in this area 
ceasing to function as a wetland. Kleinfelder stated that the elevation required to 
support wetland vegetation is currently being evaluated as part of the ongoing Pilot 
Program, and the intent of the proposed remedial action is not to convert any areas 
that are currently classified as wetlands to upland areas.  Remedial actions that 
will result in changes to areas currently classified as wetlands are subject to the 
review and approval of the NJDEP DLUR Mitigation Unit prior to implementation. 
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• NJDEP Comment # 3 – Please submit all the previous data for the site. The figures 
submitted only displayed 2015 through 2016 data. Please revise the figures to display all 
sampling data collected on this IAOC. 
 

o ExxonMobil’s response – Historical site data has been submitted to the NJDEP 
in previous reports, including the FSR.  Additional data collected for the site will be 
presented in a future regulatory deliverable (2H2020). 

 
o No follow-up discussion  

 

• NJDEP Comment # 4 – No cost analysis has been submitted for any of the alternatives. 
Please include a cost analysis for each alternative. 
 

o ExxonMobil’s response – A cost estimate will be included in a future regulatory 
deliverable (2H2020).  

 
o No follow-up discussion. 

 

• NJDEP Comment # 5 – Section 1.1 Purpose and Scope, second paragraph states, “The 
portion of IAOC A18 east of the Poly Ditch is constrained by the Poly Ditch, Morses Creek, 
the Salt Water Line and Boat Lines. This area was not investigated previously, as it was 
thought to not be impacted due to: 

 The presence of the Poly Ditch prior to 1940 (as shown in historical aerial 
photographs); and 

 Construction of the pipelines and initiation of disposal practices of the Pitch 
Material in the 1940s (Geraghty & Miller, 1993).” 

The Poly Ditch is part of a different IAOC and needs to be investigated with the rest of the 
Environmentally Sensitive Natural Resources (ENSRs) in its assigned IAOC. The 
statements above do not provide sufficient information indicating the Poly Ditch has not 
been impacted by the site’s operations. Investigating this area is the only way to reduce 
uncertainty. This statement will need to be redacted or eliminated from the report, because 
it is not part of this IAOC. 

 
o ExxonMobil’s response – The statement in Section 1.1 pertains to the peninsula 

to the east of the Poly Ditch, which is included in IAOC A18, but not the Poly Ditch 
itself, which flows through IAOC A18. The area to the east of the Poly Ditch was 
first investigated during the PDI activities as presented in the RFSR. Further 
investigation of the area to the east of the Poly Ditch was conducted during the 
Pilot Program. Details of the investigation of this area will be included in a future 
regulatory deliverable (2H2020).  The Poly Ditch is included as part of the final 
Consent Judgment and the remedy for the Poly Ditch will be implemented with the 
rest of the ENSRs in its assigned IAOC.  
 

o No follow-up discussion 
 

• NJDEP Comment # 6 – For the human exposure and wetlands transition areas, the 
Department acknowledges that multiple infrastructure appurtenances will impede the 
remediation of EPH free product and residual product at some locations. However, for 
those areas that are not impeded by infrastructure appurtenances, further evaluation is 
necessary to treat or remove EPH free product and residual product pursuant to N.J.A.C. 
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7:26E-5.1(e). Containment such as capping and perimeter containment should be 
considered only where removal or treatment are not practicable. The Department 
recommends that ExxonMobil consider removal and treatment options where removal and 
treatment are practicable, and that ExxonMobil differentiate these areas from the areas 
impeded by infrastructure appurtenances. 
 

o ExxonMobil’s response – ExxonMobil has considered removal and treatment 
options where it is technically feasible as presented in the July 2014 FSR.  
Additionally, the August 2018 RFSR proposed potential limited excavation and 
offsite disposal of Pitch material and/or Mudflat Area soils as required to:  

 Accommodate grading and installation of impermeable capping materials;   
 Remove Pitch material that is contacting the SWL to allow installation of 

impermeable capping materials under the SWL; and  
 Maintain required post-construction grades to support the growth of wetland 

vegetation planted on clean fill placed over the impermeable cap.  

The removal areas are identified on figures included in the RFSR.  Final areas 
where removal of Pitch material is proposed will be presented in a future regulatory 
submittal (2H2020).  

 
o Follow-up discussion – Alan Motter stated that technical implacability (TI) would 

need to be demonstrated if ExxonMobil plans to leave areas of free product in-
place rather than removing.  Kleinfelder asked if a TI discussion can be included 
as part of the RAW or if it needs to be submitted as a separate document.  John 
Ruhl stated that it could be submitted as part of the RAW, if applicable. 

 

• NJDEP Comment # 7 – ExxonMobil should develop a comprehensive map of historical 
TPH and EPH soil and sediment data for IAOC A18 including the vertical extents of TPH 
greater than 10,000 mg/kg and EPH greater than 17,000 mg/kg.  ExxonMobil should 
include information from the geotechnical soil boring logs (Appendix F) because the logs 
identify the presence of pitch, and from the descriptions in the boring logs of Appendix B 
(e.g., “residual oil” at a depth of 11 to 12 feet in ASB-861, “PITCH MATERIAL” in GMW-
686, etc.). The locations of Historical LNAPL locations (Figure 7) should also be included 
and identified on the comprehensive TPH/EPH map. The infrastructure appurtenances 
and sized are not identical on all figures (e.g. Figure 5D versus Figure 12). ExxonMobil 
should include all infrastructure appurtenances and standardize the horizontal dimensions 
to be consistent between maps, especially maps where remediation evaluations are 
included. 
 

o ExxonMobil’s response - A comprehensive TPH/EPH map will be included in a 
future regulatory deliverable (2H2020).  Future regulatory submittals will also 
include figures that use standardized horizontal dimensions for various site 
features. 
 

o No follow-up discussion. 
 

• NJDEP Comment # 8 - The Department specifies that 30,000 mg/kg is the ceiling 
concentration for Capping activities for soil (maximum ceiling number in the EPH 
calculator, when using the grain size). The elevated levels above 30,000 mg/kg EPH shall 
be removed to comply with N.J.A.C. 7:26E-5.1(e). The removal of high concentration of 
free product was not evaluated in the report. If it is not practicable, a technical 
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impracticability report shall be submitted as indicated in the Protocol for Addressing 
Extractable Petroleum Hydrocarbon guidance document. 
 

o ExxonMobil’s response - As shown on figures included in the FSR and RFSR, 
EPH concentrations exceed 30,000 mg/kg throughout the Former Pitch Disposal 
Area, Mudflat Area and peninsula area east of the Poly Ditch in IAOC A18. Similar 
remedial actions have been implemented for separate phase material at other 
IAOCs at the BRC consistent with the NJDEP approved Remediation Strategy 
Road Map because these remedial actions are protective of potential receptors 
and the environment.  It is not practicable to remove all soil with EPH 
concentrations above 30,000 mg/kg due to active refinery infrastructure and other 
constructability factors. Therefore, a TI analysis will be prepared and included in a 
future regulatory deliverable (2H2020), if applicable. 

 
o No follow-up discussion. 

 

• NJDEP Comment # 9 - Please provide a full vertical and horizontal delineation of the pitch 
material where EPH elevations are greater than 30,000 mg/kg. 
 

o ExxonMobil’s response - A comprehensive TPH/EPH map will be included in a 
future regulatory deliverable (2H2020). 

 
o No follow-up discussion. 

 

• NJDEP Comment # 10 - Section 3.1.4 Potential Vapor Generation Evaluation discusses 
an evaluation of background VOC concentrations in the former Pitch Area. An air sample 
was taken in December 2015 and total VOCs and benzene were detected; these results 
were considered representative of background conditions in the Pitch Area. A more 
current air sample should be collected to appropriately represent background conditions 
under current conditions. 
 
It is proposed to use the results of the potential vapor generation evaluation along with 
exposure limits set by OSHA to develop vapor mitigation levels for future intrusive 
activities. However, many of OSHA PELs are outdated and inadequate for ensuring 
protection of worker health because most of OSHA’s PELs were issued shortly after 
adoption of the Occupational Safety and Health Act in 1970 and have not been updated 
since that time. OSHA recommends that employers consider using alternative 
occupational exposure limits because the Agency believes that exposures above some of 
these alternative occupational exposure limits may be hazardous to workers, even when 
the exposure limits are in compliance with the relevant PELs. It may be more appropriate 
to use NJDEP Vapor Intrusion Screening Levels to develop mitigation levels. The 
development of these mitigation levels should be discussed jointly with USEPA and the 
Department. 

o ExxonMobil’s response - Appropriate worker safety action levels will be included 
in the site-specific Health and Safety Plan and will meet applicable regulations and 
company standards. 

 
o No follow-up discussion 
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Review of the IAOC A18 Pilot Program Objectives, Scope of Work and Status 
 
The objectives, scope of work and status of the Pilot Program, which is being conducted to 
address remedial design data gaps, was presented.  The objectives of the Pilot Program are as 
follows: 
 

• Address remedial design data gaps prior to the preparation of a RAW and Conceptual 
Design; 

• Refine the constructability evaluation included in the RFSR and evaluate site-specific 
implementation logistics related to: 

o Equipment access; 
o Equipment stability and maneuverability; 
o Soft surface and highly compressible subsurface; 
o Water inundation; and 
o Odor generation/migration; 

• Collect data to support regulatory acceptance/approval for the selected remedial actions; 
and 

• Evaluate long-term effectiveness and sustainability of the selected remedy considering 
P66’s ongoing operations. 

 
The various modules of the Pilot Program and their status as of June 18, 2019 were: 
 

• Site Preparation/Mobilization – Complete 

• Environmental Monitoring – Complete 

• Flood Berm Removal – Complete 

• Road Construction and Equipment Accessibility – Complete 

• Upland Geotechnical Pilot Study – Complete 

• Alternate Perimeter Wall Pilot Study – Complete 

• Dewatering/Stabilization Pilot Study – Complete 

• SWL Monitoring – In Progress 

• Jet Grout Pilot Study – In Progress 

• Eastern Peninsula Pilot Study – In Progress 

• Upland Hydrogeological Pilot Study – In Progress 

• Sunshade Bridge Removal – In Progress 

• Edge of Mudflat Geotechnical Pilot Study – In Progress 

• Wetland Vegetation Pilot Study – In Progress 

• Alternative Cap/Liner Pilot Study – In Progress 

• Former Pitch Disposal Area Cap Cell Pilot Study – In Progress 

• Mudflat Area Cap Cell Pilot Study – In Progress 

• Additional Geotechnical Borings – To be Completed 

• Test Pit in Vegetated Area East of Boat Lines – To be Completed 

• Center of Mudflat Trench – To be Completed 

• Summer Test Pits – To be Completed 
 
Project Progression 
 
The anticipated schedule for future activities and deliverables was presented as follows: 

• Written response to NJDEP’s comments – 2H2019 

• Complete Pilot Program construction activities – 2H2019 
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• Complete Pilot program monitoring activities  – 1H2020 

• Remedial Action Work Plan (including 30% design) – 2H2020 

• Contractor procurement and permitting – 1H2021 

• RA implementation – 2H2021 
 
Follow-up Telephone Conversation – June 19, 2019 
 
On June 19, 2019, Charles Zielinski, the NJDEP SRP Case Manager, contacted Michael Renzulli, 
LSRP, to discuss the results and actions from the June 18, 2019 meeting. Charles Zielinski 
indicated that he will be the primary contact for TI consideration and review, if applicable. Charles 
Zielinski indicated that the data presented to date, including the presentation from the June 18, 
2019 status meeting, demonstrates the technical challenges of the IAOC and supports the remedy 
selection proposed in the RFSR. A formal response to NJDEP’s comments on the RFSR, will be 
submitted to NJDEP by August 15, 2019. 
 
Closing 
 
Thank you again for meeting to discuss this matter.  A written response to the NJDEP’s comments 
on the RFSR is anticipated to be submitted by August 15, 2019.   
 
If you have any additional questions, please contact Michael Meyerhoefer of Kleinfelder at 
mmeyerhoefer@kleinfelder.com or 631-671-7597. 
 
Sincerely, 
Kleinfelder, Inc 

        
David C. Hutnick       Michael Meyerhoefer   
Environmental Scientist      Senior Project Manager 
       
Electronic Copy:  
 

Charles Zielinski – NJDEP SRP Case Manager  
Allan Motter – NJDEP BEERA Supervisor 
John Ruhl – NJDEP BEERA Technical Coordinator 
Iman Olguin-Lira – NJDEP BEERA Ecological Risk Assessor 
Maureen Forlenza, ExxonMobil  
John Groneck, ExxonMobil 
Michael Renzulli, LSRP  
Deborah LaMond, P66  
Corey Averill, Arcadis 
Justin Moses, Kleinfelder 
David Hutnick, Kleinfelder 
Paul Lucuski, Kleinfelder 
Project File 
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Minutes from the January 24, 2018 Pre-application meeting with the NJDEP DLUR 
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SENT VIA ELECTRONIC MAIL AND MAIL 
 
February 23, 2018 
 
Ms. Katherine Nolan 
New Jersey Department of Environmental Protection 
Office of Permit Coordination and Environmental Review 
P.O. Box 420, Mail Code 401-07J  
Trenton, New Jersey 08625 
 
Re: January 24 Pre-Application Conference Notes  

Remedial Activities, Pitch Area (IAOC A18) 
Bayway Refinery Complex  
Park Avenue and Brunswick Avenue 
Block 520, Lot 6 
City of Linden, Union County, New Jersey 
NJDEP SRP Program Interest (PI) No.:  008282 
NJDEP DLUR File No.:  2009-04-0001.1 FWW 150001 FWW 140001 

 
Dear Ms. Nolan: 
 
Thank you very much for coordinating a meeting with representatives of ExxonMobil 
Environmental Services Company (ExxonMobil), Phillips 66 (P66), the Licensed Site Remediation 
Professional (LSRP) and Kleinfelder, Inc. on January 24, 2018, for a Pre-Application Conference 
to discuss permits required for Investigative Area of Concern (IAOC) A18 conceptual remedial 
actions to be completed at the Bayway Refinery Complex (BRC) in Linden, New Jersey.  
 
Below is a brief summary of our meeting, as requested. If this summary does not agree with your 
notes, please advise in writing.  
 
Conference Participants 
 
The January 24, 2018 Pre-Application Conference was attended by the participants listed below: 
 
New Jersey Department of Environmental Protection (NJDEP) 
 
Michelle Sebestyen – Permit Coordination and Environmental Review 
Cheryl Rohrbacher – Permit Coordination and Environmental Review 
Robert Hall – Surface Water Permitting 
Susan Lockwood – Division of Land Use Regulation Mitigation Unit 
Peter DeMeo – Division of Land Use Regulation 
Gary Nickerson – Office of Dredging and Sediment Technology 
Kenneth Komar – Water Allocation 
Charles Zielinski – Site Remediation Program 
Melisse Carasia Auriti – Bureau of Surface Water Permitting 
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ExxonMobil, Phillips 66 and ExxonMobil’s Consultants  
 
Maureen Forlenza – ExxonMobil 
Deborah LaMond – P66 
Justin Moses – Kleinfelder 
Michael Meyerhoefer – Kleinfelder 
Nicole Joy – Kleinfelder 
Michael Renzulli – MR-LSRP  
 
Conference Synopsis 
 
Project Overview 
 
Kleinfelder provided an overview of IAOC A18, which is split into two distinct areas of concern: 
 

• Former Pitch Disposal Area 
• Mudflat Area 

 
IAOC A18 Description 
 
IAOC A18 totals approximately 16 acres.  It is bound by Morses Creek on its east, south, and 
west boundaries, and by the butane and propane caverns (IAOC A17) to the north.  IAOC A18 
includes the Former Pitch Disposal Area; the Mudflat Area; the former East Retention Basin (ERB, 
also referred to as the East Separator), which was filled in during 2016; the Heat Exchanger 
Cleaning (HEC) pad, which is no longer used for its intended purpose but is regularly used for 
materials storage; aboveground pipelines carrying crude oil (Boat Lines); and aboveground 
refinery pipelines including the out-of-service Inter-Refinery Pipeline (IRPL), multiple intra-refinery 
pipelines, high-pressure steam pipelines, and a cooling water pipeline (Salt Water Line [SWL]).  
The Boat Lines span the Mudflat Area and are two active 30-inch-diameter pipes supported by 
timber pilings that transfer crude oil from the waterfront area to the Tremley Tankfield, located 
south of IAOC A18.  The SWL spans the Former Pitch Disposal and Mudflat Areas and is a 60-
inch-diameter cast iron bell and spigot pipe supported by timber pilings constructed circa 1947 
with selected repair sections constructed as recently as 2007.  The SWL supplies non-contact 
cooling water from the Arthur Kill to BRC processing units at a rate up to 160,000 gallons per 
minute.   
 
Former Pitch Disposal Area and Mudflat Description 
 
The Former Pitch Disposal Area is an approximately 4-acre area within IAOC A18.  Pitch material 
is underlain by meadow mat (very compressible organic material) at depths ranging from between 
4 and 8 to approximately 14 feet below ground surface (bgs).  The pitch material consists of a low 
volatility, dark, viscous material (similar in composition to asphalt), containing a high percent of 
inert materials (typically >80% solids content), formed as a residue in the batch distillation of 
petroleum.  Pitch material has been vertically delineated from 0 feet bgs to approximately 8 feet 
bgs.  
 
The Mudflat Area is an approximately 12-acre area within IAOC A18 consisting of a mudflat that 
is transected by the poly ditch (operational ditch used by the refinery to discharge non-contact 
cooling water) and Boat Lines.  The Mudflat Area becomes inundated by surface water from 
Morses Creek twice per day for half the lunar cycle. Water inundation occurs during high tide in 
the Arthur Kill, which causes water from Morses Creek to back up at Number 1 Dam.  The mudflat 
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material consists of former dredge spoils from Morses Creek and is underlain by meadow mat at 
depths ranging from approximately 4 to 14 feet bgs.  The mudflat is currently classified as 
intermediate wetlands, but vegetative growth only occurs in some locations, which are at higher 
elevations. 
 
The project is in the conceptual phase, and this meeting was held to obtain feedback in support 
of the preparation of a revised Feasibility Study Report.  As part of the conceptual project 
development, Kleinfelder is developing potential soil and groundwater remedial actions within 
IAOC A18.  A pilot program is currently being developed to evaluate full-scale remedial action 
alternatives including: excavation, capping, barrier wall installation and constructed wetland 
enhancement. Future meetings with refined remedial approaches will be requested, at the 
appropriate time, to solicit NJDEP feedback.  
 
Kleinfelder noted a number of accessibility and constructability challenges, which will impact 
design.  ExxonMobil noted that this area is tidally influenced, but not tidal. 
 
Discussion 
 
Water Allocation (Kenneth Komar) 
 

• The BRC currently has various remediation projects underway and others planned for the 
near future. Due to these various current and future projects, the Bureau has 
recommended to the applicant that they obtain either a Water Allocation Permit or Water 
Use Registration that would cover the various extraction and dewatering wells onsite. The 
applicant submitted to the Bureau, a summary of all onsite groundwater diversions, and 
identified their intent to file for a Water Allocation Permit on November 30, 2017. 

• After reviewing the scope of the IAOC-A18 project, it appears that some dewatering may 
occur as part of this project. It is recommended that the applicant include this project, as 
well as all future planned remediation projects, as part of any application submitted to the 
Bureau. 

 
Bureau of Surface Water Permitting (Robert Hall and Melisse Carasia Auriti) 
 

• A permit will be needed for any construction dewatering that may be discharged to surface 
water.  

• Provided that the discharge is not contaminated, the appropriate discharge permit will be 
the B7 Short-term De Minimis Discharge General Permit (see 
http://www.state.nj.us/dep/dwq/pdf/b7-rfa-checklist.pdf).  This is determined by running a 
pollutant scan, as described in the application checklist, where the data can be collected 
up to a year in advance of the discharge.   

• If, however, the analytical results demonstrate levels greater than the standards (Appendix 

A) as specified in the de minimis permit (see http://www.state.nj.us/dep/dwq/pdf /b7-
deminimis-final-permit-5-20-15.pdf), the appropriate New Jersey Pollutant Discharge 
Elimination System discharge to surface water permit will be the BGR General 
Groundwater Remediation Cleanup Permit (see http://www.state.nj.us/dep/dwq/pdf/sw-
gp-chklst.pdf).   
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• The BGR permit can generally be processed in less than 30 days, although a treatment 
works approval may be needed for any treatment.  Contact information is listed on the 
checklists. 

• Discharging to the P66 wastewater treatment plant may be possible as it is likely designed 
to accept water impacted by industrial contaminants.   

 

• If the discharge is petroleum related, a B4B general permit would be applicable instead of 
the BGR. 

 
Office of Dredging and Sediment Technology (Gary Nickerson), Division of Land Use 
Regulation (Peter DeMeo) and Mitigation Unit (Susan Lockwood) 
 
The proposed concepts may require the following permits and plans: 

• Freshwater Wetlands General Permit 4 

• Flood Hazard Area Verification 

• Flood Hazard Area Individual Permit and possible Hardship Exception 

• Stormwater Management Plan 

• Mitigation Plan 
 

Mitigation (Susan Lockwood) 
 

• The mitigation unit will be working and consulting with the Division of Land Use Regulation 
to review land use permit applications and the mitigation plan. 

• There will need to be a net balance at the site. If X acres are impacted, then X acres will 
need to be restored. 

 
The detailed discussion of specific requirements is summarized below: 
 
Mr. Nickerson asked Ms. Lockwood what mitigation would be required for this project.  Ms. 
Lockwood stated that if the project area is restored to current condition, then mitigation would not 
be required.  Since this area is currently not vegetated, restoration would include putting back 
what is removed at a ratio of one-to-one and stabilization, which may require some vegetation. 
Enhancement of this area may be possible, but the challenge will be determining functional 
plantings that can survive in this area.  Kleinfelder stated that during the pilot program, test cells 
will be constructed to see what vegetative species can grow.  Ms. Lockwood also emphasized 
understanding the hydrology and surface water inundation of this area to find suitable species to 
plant.  It was also mentioned that enhancement of a contaminated area is considered an 
“attractive nuisance,” so clean material should be utilized for restoration. 
 
Flood Hazard Area (Peter DeMeo) 
 
Mr. DeMeo raised the need to determine the depth of fill necessary to prevent vegetative uptake 
of contamination and for compressibility/constructability within the Flood Hazard Area (FHA) in 
advance of application.  
 
Mr. DeMeo stated that the FHA along Morses Creek is identified in the FEMA Flood Insurance 
Rate Map and that top of bank is the floodway.  The drainage area of the Poly Ditch needs to be 
calculated to determine if this is a regulated water.  If the drainage area is less than 50 acres, the 
ditch is not regulated and will not have a floodway.  If the drainage area is more than 50 acres, 
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and if net fill is proposed for the project, then a HEC-RAS analysis, like the one performed for the 
Tremley Ditch, would be necessary to determine where the floodway is located.  If the project is 
proposing only to excavate and fill to existing elevation (no net change), then a review of the Poly 
Ditch floodway and HEC-RAS analysis will not be necessary.  The area is very flat, and the USGS 
Quadrangle map is not useful in determining the drainage area.  Mr. DeMeo recommended getting 
site topography and calculating the drainage area. 
 
Mr. DeMeo confirmed that the property owner is P66 and there are no easements that would be 
impacted by this project.  Kleinfelder raised that construction access might be an issue in this 
area and that bridges may be necessary.  Mr. DeMeo asked where these bridges would be 
anchored and noted evaluating the hydraulic impact.  ExxonMobil stated that flow restriction is 
not allowable per the property owner, and the bridges would be floating style (pontoon).  Mr. 
DeMeo asked how long the bridges will be in place, and Kleinfelder stated that construction would 
last for approximately three-quarters of a year.  Mr. DeMeo noted that if in place longer than six 
months, the bridge would be considered a permanent structure and would need to be evaluated. 
 
Mr. Renzulli clarified if ground surface needs to be raised 12 to 18 inches higher than existing 
conditions, that this would be acceptable.  Mr. DeMeo stated that if outside of the floodway, then 
this is not a concern, since this is a tidal FHA, and there is no upper limit on filling within a tidal 
FHA.  If this were a fluvial FHA, then this would not be the case. 
 
Stormwater Management (Peter DeMeo) 
 
The project will need to be evaluated for water quality, quantity and recharge.  Recharge is not 
anticipated for this project due to the wet condition.  For quantity, changes to land cover and 
hydrograph will need to be evaluated, and the proposed hydrograph cannot be made more 
severe.  Eighty percent total suspended solid removal will be required if more than one-quarter 
acre of new impervious surface will be proposed.  If a road is permeable, then no treatment will 
be necessary.  ExxonMobil clarified that dense-graded aggregate is impervious and gravel is 
pervious.  Due to heavy construction equipment and truck traffic, gravel roads may not be 
possible.  If treatment is necessary, Mr. DeMeo suggested evaluating treatment somewhere else 
on site.  If construction will last more than six months, then the construction phase will also need 
to be evaluated for stormwater management.  ExxonMobil asked if there is any way to get a waiver 
on this requirement.  Mr. DeMeo responded that a hardship exception may be feasible depending 
on the arguments presented.  He also suggested an alternative could be to block off vehicular 
access to an impervious area on site.  ExxonMobil also raised that if a best management practice 
design were implemented, a permit may be necessary for only a temporary measure.   
 
ExxonMobil asked the question if TSS mitigation was performed in another area on-site and was 
removed after construction was complete, if this would be acceptable by NJDEP.  Mr. DeMeo 
made the comment that NJDEP would prefer the mitigation measure be left in place because of 
its environmental benefits but ExxonMobil would not be legally obligated.   
 
Mr. DeMeo stated that the proposed revisions to the stormwater management rules are in internal 
legal review and recommended a review on the status and impacts of these rules closer to the 
design and permitting phase. The proposed revisions to the stormwater management rules are 
not available for review at this time.  
 
 
 
Additional Comments 
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Other comments were submitted by parties not able to attend the meeting, as listed below: 
 
New Jersey Division of Fish and Wildlife (Kelly Davis) 
 
Threatened and Endangered Species 
 

• Habitat patches associated with this remediation proposal are valued as foraging habitat 
for a number of wading birds including State listed Black and Yellow-crowned Night-
herons. Due to the existence of extensive alternative areas locally available for foraging 
the Division of Fish and Wildlife Endangered and Non-Game Species Program (ENSP) 
would not expect any long-term adverse impacts to these species from this project. 

• Habitat patches associated with this remediation proposal are also valued for Bald Eagle 
foraging and a nest. Conditions supplied in previous permits, supplied with permit 
readiness checklists, would continue to apply. If it is determined that the nest is no longer 
occupied, consultation with ENSP/DLUR Threatened and Endangered Unit might 
determine means to minimize or mitigate for this condition. 

o Conditions applied in previous permits related to Bald Eagle have been 
lifted based on evaluation by the Division of Fish and Wildlife. The 
conditions were lifted in correspondence provided by NJDEP on April 7, 
2015. 

 
Fisheries 
 

• A time restriction from May 1 through July 31 would be recommended on any in-water 
and/or sediment-generating activities associated with the project in order to protect warm-
water fish nest building and spawning activities.  

• Coffer dams installed prior to, or outside of, a recommended timing restriction might allow 
the applicant to work during the timing restriction. If a barrier wall acts similar to a coffer, 
it may be sufficient. 

• Due to Number 1 Dam, this waterway would not be considered anadromous. 
 
Any questions or concerns regarding fish and wildlife should be directed to Mr. Kelly Davis at 

(908) 236-2118 or Kelly.Davis@dep.nj.gov.  
 
State Historic Preservation Office (Jesse West-Rosenthal) 
 

• Based upon the documentation submitted, there are no buildings, structures, sites, 
objects, or historic districts that are listed on, or that have been identified as eligible for 
listing on, the New Jersey or National Registers of Historic Places on or adjacent to the 
project location. Although the project setting is sensitive for archaeological sites, based 
upon a review of information on file at the Historic Preservation Office (HPO), the project 
only has a low potential for archaeological remains. Consequently, the HPO does not 
recommend further consideration prior to permit issuance. 

• If additional consultation with the HPO is needed for this undertaking, please reference 
the HPO project number 18-0376 in any future calls, emails, submissions or written 
correspondence to help expedite your review and response. Any questions can be 
directed to Jesse West-Rosenthal at (609) 984-6019. 
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Bureau of Nonpoint Pollution Control (Eleanor Krukowski) 
 
Construction projects that disturb 1 acre or more of land, or are part of a larger common plan of 
development that is greater than 1 acre, are required to obtain coverage under the Stormwater 
Construction General Permit (5G3). Applicants must first obtain certification of their soil erosion 
and sediment control plan (251 plan) from their local soil conservation district (SCD) office. Upon 
certification, the district office will provide the applicant with two codes (SCD certification code 
and 251 identification code) for use in the NJDEP online portal system application. Applicants 
must then become a registered user for the NJDEP online system and complete the application 
for the Stormwater Construction General Authorization.  Upon completion of the application, the 
applicant will receive a temporary authorization, which can be used to start construction 
immediately, if necessary.  Within three to five business days, the permittee contact identified in 
the application will receive an email including the application summary and final authorization.  
Further questions on this can be directed to Eleanor Krukowski at (609) 633-7021. 

 
Air Quality Permitting Program (Quddus Qayyum) 
 
It is recommended that N.J.A.C. 7:27-8.2 be reviewed to determine air permit applicability for all 
operations at this site, including the need to file for a new air permit(s) or to make changes to any 
existing air permit(s).  Any questions should be directed to Quddus Qayyum at (609) 633-7021. 
 
Bureau of Tidelands Management (Marty Mosen) 
 

• The applicant was advised to follow up with the Bureau of Tidelands Management to 
determine if a tidelands license or grant will be required for proposed project. (Note: P66 
is reviewing this requirement.) 

• A tidelands license may be required for mitigation activities. 

• Land use permits will need to be obtained before the Bureau of Tidelands Management 
can issue license.  

• Tidelands inquiries should be directed to Marty Mosen at (609) 633-7900 or 

Martin.Mosen@dep.nj.gov. 
 
Michelle Sebestyen concluded the meeting by requesting that Katie Nolan be copied on all 
correspondence as the project progresses. 
 
 
Closing 
 
Thank you again for meeting to discuss this project. We will schedule supplemental meetings as 
conceptual remedies are refined to solicit additional NJDEP feedback. Additionally, pre-
application meetings with the Division of Land Use Regulation will be scheduled to review the 
conceptual design and confirm permitting and stormwater engineering requirements.   
 
If we have other questions, we will contact the conference attendees for further clarification on 
permitting requirements, as needed, and will copy you on all permit applications. Please contact 
Nicole Joy of Kleinfelder at njoy@kleinfelder.com or 609-454-4564 if you have any questions or 
require further information. 
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Sincerely, 
Kleinfelder, Inc 
 
 
 
Nicole Joy        
Senior Staff Engineer        
 
 
Hard Copy:  

Alan Straus, USEPA 
Charles Zielinski, NJDEP Case Manager 
Project File 

  
Electronic Copy: 

Michael Renzulli, LSRP  
Deborah LaMond, P66  
John Groneck, ExxonMobil 
Maureen Forlenza, ExxonMobil  
Justin Moses, Kleinfelder 
Michael Meyerhoefer, Kleinfelder  
Michelle Sebestyen, NJDEP – OPCER 
Cheryl Rohrbacher, NJDEP – OPCER 
Robert Hall, NJDEP– BSWP 
Susan Lockwood – NJDEP DLUR Mitigation Unit 
Peter DeMeo, NJDEP – DLUR 
Christian Zografos, NJDEP – DLUR  
Gary Nickerson, NJDEP – ODST 
Kenneth Komar, NJDEP – Water Allocation  
Melisse Carasia Auriti, NJDEP – BSWP 
Eleanor Krukowski, NJDEP – BNPC  
Kelly Davis, NJDEP – F&W  
Quddus Qayyum, NJDEP – Air Permitting 
Jesse West-Rosenthal, NJDEP – SHPO 
Marty Mosen, NJDEP – BTM 

 



Electronic correspondence from the NJDEP Case Manager in response to the July 25, 

2019 submittal, dated August 14, 2019. 
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David Hutnick

From: Zielinski, Charles <Charles.Zielinski@dep.nj.gov>

Sent: Wednesday, August 14, 2019 1:20 PM

To: Michael Meyerhoefer

Cc: Ruhl, John; Motter, Allan; Olguin-Lira, Iman; Forlenza, Maureen P; 

mike@renzullilsrp.com; Lamond, Deborah; Paul Lucuski; Kozlowski, Nicole; David 

Hutnick

Subject: RE: June 18, 2019 - ExxonMobil Bayway Pitch IAOC Meeting - Project Overview, Status 

Update and Response to NJDEP’s Comments on the Revised Feasibility Study Report

Hi Mike, 

The Department has reviewed the meeting notes from the June 18, 2019 Bayway Pitch IAOC meeting, and has the 

following comments to be reflected in revised meeting notes: 

 

1. Follow-up Telephone Conversation – June 19, 2019: Per the follow-up telephone conversation, it was also stated 

that ExxonMobil must have a New Jersey licensed engineer certify (sign and seal) the technical impracticability 

statement/report for the entire IAOC, or any portion thereof where ExxonMobil is claiming Technical 

Impracticability.  

 

2. Also, the Technical Impracticability and Pilot Study reports are supporting documents to the Revised Feasibility 

Study Report, and necessary to demonstrate the technical challenges of the Pitch IAOC. The data presented to 

date, including the presentation from the June 18, 2019 meeting, did demonstrate the technical challenges. 

However, the Department cannot concur the technical challenges are sufficient to support the RFSR proposed 

remedy selection without the Technical Impracticability and Pilot Study reports. These supporting documents 

will need to be submitted and reviewed by the Department. 

 

Thank you, 

Charlie 

 

Charles E. Zielinski 

State of New Jersey 

Department of Environmental Protection 

Site Remediation Program 

Bureau of Case Management 

Mail Code 401-05F 

PO Box 420 

Trenton, NJ 08625-0420 

Tel: (609) 292-0848 
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NOTE: This E-mail is protected by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This E-Mail and its contents, may be Privileged & Confidential due to 

the Attorney-Client Privilege, Attorney Work Product, and Deliberative Process or under the New Jersey Open Public Records Act. If you are not the intended recipient of this e-

mail, please notify the sender, delete it and do not read, act upon, print, disclose, copy, retain or redistribute it.  

 

 

 

 

From: Michael Meyerhoefer <MMeyerhoefer@kleinfelder.com>  

Sent: Thursday, July 25, 2019 1:43 PM 

To: Zielinski, Charles <Charles.Zielinski@dep.nj.gov> 

Cc: Ruhl, John <John.Ruhl@dep.nj.gov>; Motter, Allan <Allan.Motter@dep.nj.gov>; Olguin-Lira, Iman <Iman.Olguin-

Lira@dep.nj.gov>; Forlenza, Maureen P <maureen.p.forlenza@exxonmobil.com>; Groneck, John E 

<john.e.groneck@exxonmobil.com>; mike@renzullilsrp.com; Lamond, Deborah <Deborah.Lamond@p66.com>; 

corey.averill@arcadis.com; Justin Moses <JMoses@kleinfelder.com>; David Hutnick <DHutnick@kleinfelder.com>; Paul 

Lucuski <PLucuski@kleinfelder.com> 

Subject: [EXTERNAL] June 18, 2019 - ExxonMobil Bayway Pitch IAOC Meeting - Project Overview, Status Update and 

Response to NJDEP’s Comments on the Revised Feasibility Study Report 

 

Charlie, 

I have attached the meeting notes prepared for the above referenced meeting. Thanks for taking the time and 

coordinating the meeting. We will provide you with a written response to the NJDEP’s comments on the Revised 

Feasibility Study Report by August 15, 2019.  

 

Please let us know if you have questions or would like to discuss in more detail.  

 

Thanks, 

Mike 

 

Michael J. Meyerhoefer 

Project Manager III 

 

1200 Veterans Memorial Highway, Suite 300 

Hauppauge, NY 11788 

d| 631.787.8352 

o| 631.218.0612 

m| 631.671.7597 

 

 

 

This email may contain confidential information. If you have received this email–including any attachments–in error, please notify the 

sender promptly and delete the email and any attachments from all of your systems. 

 



Response to the NJDEP’s April 30, 2019 comments on the RFSR dated August 15, 2019. 
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August 14, 2019 
 
Ms. Maureen Forlenza 
Bayway Team Lead Project Manager 
1900 East Linden Avenue 
Building 28A 
Linden, New Jersey 07036 
 
Re: Response to NJDEP’s Comments  

Revised Feasibility Study Report letter dated April 30, 2019 
 
Bayway Refinery Complex 
Park Avenue and Brunswick Avenue 
Block 520, Lot 6 
City of Linden, Union County, New Jersey 
NJDEP SRP Program Interest (PI) No.:  008282 
NJDEP DLUR File No.:  2009-04-0001.1 FWW 150001 FWW 140001 

 
Dear Ms. Forlenza: 
 
ExxonMobil Environmental and Property Solutions Company (ExxonMobil) received the above-
referenced letter on April 30, 2019 via electronic mail.  On June 18, 2019, a meeting between 
representatives of ExxonMobil, Phillips 66 (P66), the Licensed Site Remediation Professional 
(LSRP), Preferred Design Consultant – Arcadis (PDC), Kleinfelder, Inc. (Kleinfelder) and the New 
Jersey Department of Environmental Protection (NJDEP) Site Remediation Program (SRP) and 
Bureau of Environmental Evaluation and Risk Assessment (BEERA) was held to review the 
NJDEP’s comments on the Revised Feasibility Study Report (RFSR) for Investigative Area of 
Concern (IAOC) A18 (Pitch Area) at the Bayway Refinery Complex (BRC) in Linden, New Jersey.  
 
A summary of the meeting was submitted to the NJDEP on July 25, 2019.  
 
Below is a response to each of the comments in the NJDEP’s April 30, 2019 letter. 
 
NJDEP’s Comments on the RFSR and Responses 
 

• NJDEP Comment # 1 – Section 4.3 Recommended Remedial Alternative of IAOC A18 
states, ‘…perimeter sheet pile wall installation and impermeable cap installation is the 
recommended alternative for IAOC A18’.  This alternative is not protective of the 
environment, leaving behind extremely elevated levels of contaminants on the site, 
eliminating the resource and violating the “no net fill” policy. 
 

o Response - The proposed remedial action is protective of the environment, using 
a containment approach as implemented at other IAOCs at the BRC in accordance 
with the NJDEP-approved Remediation Strategy Road Map (Kleinfelder, 2018).  
The feasibility of enhancing the resource to improve the function and value of the 
wetland (which is largely devoid of vegetation) is being evaluated through an on-
going pilot study.  The NJDEP Division of Land Use Regulation (DLUR) indicated 
during a permit pre-application meeting on January 24, 2018 that a net fill of the 



HAM19LL98876/20183142.001A Page 2 of 9 August 14, 2019 

Mudflat Area could be considered through the application for a hardship exception.  
A copy of the meeting minutes from the January 24, 2018 permit meeting were 
provided to NJDEP SRP in the July 25, 2019 correspondence.   
 
As indicated above, the mudflat is largely devoid of vegetation, with the exception 
being those areas with a higher surface elevation.  As a result, it is believed that 
the surface elevation of the mudflat is a controlling factor in establishing and 
sustaining vegetative growth on the mudflat. As a result, a key component of the 
pilot study is to establish the optimal elevation required for wetland vegetative 
growth. Because the subsurface materials in IAOC A18 are highly compressible, 
the addition of fill material will result in an elevation change, which is anticipated to 
be less than the thickness of the fill material placed.  The potential consolidation 
of the existing subsurface and fill materials was modeled during the pre-design 
investigation (PDI) activities and is currently being measured and evaluated as part 
of the ongoing pilot study.  Another objective of the study is to determine the least 
amount of fill material required to obtain the optimal elevation to sustain vegetative 
growth.  
 
Lastly, floodway modeling of the Poly Ditch and Morses Creek is also ongoing to 
understand the potential flood impacts related to the placement of fill material and 
changes to the surface elevation of the Mudflat Area.  
 

• NJDEP Comment # 2 – The recommended remedial alternative of perimeter sheet pile 
wall installation and impermeable cap installation will cover several acres of wetlands and 
transition areas. The only proposed remedy for this loss of wetlands is to perform a 
wetland vegetation pilot study. Contingency plans, such as wetlands creation and/or 
wetlands banking should be included in this report or an addendum to account for the 
possibility of failure of the pilot studies. 
 

o Response – As noted above, the wetland vegetation pilot study is intended to 
address data gaps for enhancing the Mudflat Area as a vegetated wetland.  The 
wetland vegetation pilot study itself is not the proposed remedy for potential loss 
of wetlands.  The preferred course of action for IAOC A18 is to enhance the 
function and value of the existing wetland, or to replace it in-kind as part of the 
remedial action.  If necessary, wetland creation at an alternative location and/or 
wetland banking would be included in a Remedial Action Workplan (which is 
scheduled to be submitted in the second half of 2020) if the results of the pilot 
study indicate that enhancement of the Mudflat Area as a vegetated wetland is not 
viable or a NJDEP DLUR hardship exception for placement of fill material within 
the floodway cannot be obtained.   
 
The elevation required to support wetland vegetation is currently being evaluated 
as part of the ongoing pilot study, and the intent of the proposed remedial action 
is not to convert areas that are currently classified as wetlands to upland areas.  
Rather (as noted above), the majority of the mudflat is currently devoid of 
vegetation.  Therefore, the intent of placing any fill materials over the mudflat would 
be to improve or enhance the function of the mudflat as a wetland resource.  
Finally, remedial actions that may result in changes to areas currently classified as 
wetlands are subject to the review and approval of the NJDEP DLUR Mitigation 
Unit prior to implementation. 
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• NJDEP Comment # 3 – Please submit all the previous data for the site. The figures 
submitted only displayed 2015 through 2016 data. Please revise the figures to display all 
sampling data collected on this IAOC. 
 

o Response – Historical site data has been submitted to the NJDEP in previous 
reports, including the Feasibility Study Report for the Pitch Area: Investigative Area 
of Concern – IAOC A18 [FSR, (TRC, 2014)].  Historical data will be presented in 
the forthcoming Remedial Action Workplan, along with data collected during PDI 
and Pilot Program activities. 

 

• NJDEP Comment # 4 – No cost analysis has been submitted for any of the alternatives. 
Please include a cost analysis for each alternative. 
 

o Response – A cost estimate will be included in the Remedial Action Workplan.  
 

• NJDEP Comment # 5 – Section 1.1 Purpose and Scope, second paragraph states, “The 
portion of IAOC A18 east of the Poly Ditch is constrained by the Poly Ditch, Morses Creek, 
the Salt Water Line and Boat Lines. This area was not investigated previously, as it was 
thought to not be impacted due to: 

 
 The presence of the Poly Ditch prior to 1940 (as shown in historical aerial 

photographs); and 
 Construction of the pipelines and initiation of disposal practices of the Pitch 

Material in the 1940s (Geraghty & Miller, 1993).” 
 

The Poly Ditch is part of a different IAOC and needs to be investigated with the rest of the 
Environmentally Sensitive Natural Resources (ENSRs) in its assigned IAOC. The 
statements above do not provide sufficient information indicating the Poly Ditch has not 
been impacted by the site’s operations. Investigating this area is the only way to reduce 
uncertainty. This statement will need to be redacted or eliminated from the report, because 
it is not part of this IAOC. 

 
o Response – The statement above from Section 1.1 of the RFSR pertains to the 

peninsula area to the east of the Poly Ditch, which is included in IAOC A18, but 
not the Poly Ditch itself which flows through IAOC A18. The area to the east of the 
Poly Ditch was first investigated during the PDI activities (2015 through 2016).  
Data from these investigation activities was presented in the RFSR.  Additional 
investigation of the area to the east of the Poly Ditch was conducted during the 
Pilot Program (2018 through 2019). Details of the investigation of this area 
conducted during the Pilot Program will be included in the Remedial Action 
Workplan.  The Poly Ditch is included as part of the final Consent Judgment and 
the remedy for the Poly Ditch will be implemented with the rest of the ENSRs in its 
assigned IAOC.  
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• NJDEP Comment # 6 – For the human exposure and wetlands transition areas, the 
Department acknowledges that multiple infrastructure appurtenances will impede the 
remediation of EPH free product and residual product at some locations. However, for 
those areas that are not impeded by infrastructure appurtenances, further evaluation is 
necessary to treat or remove EPH free product and residual product pursuant to N.J.A.C. 
7:26E-5.1(e). Containment such as capping and perimeter containment should be 
considered only where removal or treatment are not practicable. The Department 
recommends that ExxonMobil consider removal and treatment options where removal and 
treatment are practicable, and that ExxonMobil differentiate these areas from the areas 
impeded by infrastructure appurtenances. 
 

o Response – ExxonMobil has considered removal and treatment options as 
presented in the July 2014 FSR.  Additionally, the August 2018 RFSR proposed 
potential limited excavation and offsite disposal of pitch material and/or Mudflat 
Area soils as required to:  

 
 Accommodate grading and installation of impermeable capping materials;   
 Remove Pitch material that is contacting the salt water line (SWL) to allow 

installation of impermeable capping materials under the SWL; and  
 Maintain required post-construction grades to support the growth of wetland 

vegetation planted in clean fill materials placed over the impermeable cap.  
 

The removal areas are identified on figures included in the RFSR.  Final areas 
where removal of pitch material and mudflat area soils is proposed will be 
presented in the Remedial Action Workplan.  

 

• NJDEP Comment # 7 – ExxonMobil should develop a comprehensive map of historical 
total petroleum hydrocarbon (TPH) and extractable petroleum hydrocarbon (EPH) soil and 
sediment data for IAOC A18 including the vertical extents of TPH greater than 10,000 
milligrams per kilogram (mg/kg) and EPH greater than 17,000 mg/kg.  ExxonMobil should 
include information from the geotechnical soil boring logs (Appendix F) because the logs 
identify the presence of pitch, and from the descriptions in the boring logs of Appendix B 
(e.g., “residual oil” at a depth of 11 to 12 feet in ASB-861, “PITCH MATERIAL” in GMW-
686, etc.). The locations of Historical LNAPL locations (Figure 7) should also be included 
and identified on the comprehensive TPH/EPH map. The infrastructure appurtenances 
and sized are not identical on all figures (e.g. Figure 5D versus Figure 12). ExxonMobil 
should include all infrastructure appurtenances and standardize the horizontal dimensions 
to be consistent between maps, especially maps where remediation evaluations are 
included. 

 
o Response - A comprehensive TPH/EPH map and geotechnical soil boring logs 

details will be included in the Remedial Action Workplan.  Future regulatory 
submittals will also include figures that use standardized horizontal dimensions for 
various site features. 
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• NJDEP Comment # 8 - The Department specifies that 30,000 mg/kg is the ceiling 
concentration for Capping activities for soil (maximum ceiling number in the EPH 
calculator, when using the grain size). The elevated levels above 30,000 mg/kg EPH shall 
be removed to comply with N.J.A.C. 7:26E-5.1(e). The removal of high concentration[s] of 
free product was not evaluated in the report. If it is not practicable, a technical 
impracticability report shall be submitted as indicated in the Protocol for Addressing 
Extractable Petroleum Hydrocarbon guidance document. 
 

o Response - As shown on figures included in the FSR and RFSR, EPH 
concentrations exceed 30,000 mg/kg throughout the Former Pitch Disposal Area, 
Mudflat Area and peninsula area east of the Poly Ditch in IAOC A18.  The NDDEP 
has approved the implementation of similar containment remedial actions to 
address separate phase material at other IAOCs at the BRC, consistent with the 
NJDEP-approved Remediation Strategy Road Map (Kleinfelder, 2018), as those 
remedial actions were protective of potential receptors and the environment.   
 
Moreover, it is not practicable to remove all soil with EPH concentrations above 
30,000 mg/kg in IAOC A18 due to multiple constructability factors including the 
following:  

• Extensive active refinery infrastructure 
 

SWL – The SWL is a 60-inch diameter bell-and-spigot cast iron pipeline 
that was constructed in approximately 1955.  The SWL is supported on 
timber piles, some of which have been reinforced with concrete pile caps.  
The SWL is located in the northern portion of IAOC A18 and extends from 
east to west through the Former Pitch Disposal Area, the Mudflat Area and 
the peninsula east of the Poly Ditch.  Personnel can access the area to the 
south of the SWL via a scaffold that crosses over the line.  Motorized 
equipment cannot access the area to the south of the SWL from the north.  
During the pilot study, lightweight motorized equipment accessed the area 
to the south of the SWL via a barge in Morses Creek.  On the peninsula 
east of the Poly Ditch, personnel can access the area to the north of the 
SWL via elevated walkways constructed over the intra-refinery pipelines at 
the northern boundary of IAOC A18.  Personnel must access the area on 
the peninsula east of the Poly Ditch south of the SWL via a boat launched 
from the eastern side of Morses Creek adjacent to the New Jersey 
Turnpike.  
 
In addition to the accessibility challenges presented by the SWL, ground-
intrusive work in the vicinity of the SWL is limited by several factors.  
 

• Based on modeling performed by Kleinfelder, an unsupported 
8-foot deep excavation (which is the maximum estimate 
depth of the pitch material) is not feasible near the SWL due 
to potential slope instability.  The wooden piles are sensitive 
to lateral displacement and displacements as small as 1 inch 
could result in overstressing of the piles and potential failure of 
the SWL.   
 

• Construction activities such as sheet pile installation or 
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operation of construction equipment near the SWL can 
generate vibration which can potentially affect the timber 
piles. Vibration monitoring has been conducted via 
seismographs installed along the alignment of the SWL 
throughout Pilot Program activities.  Thresholds specified in 
the SWL Monitoring Plan for the Pilot Program have not been 
exceeded during construction activities.  However, seismic 
monitoring will be required during any future construction 
activities near the SWL and any vibrations in excess of the 
thresholds could jeopardize the integrity of the pipeline and 
would require work to be stopped and/or additional controls 
implemented. 

 

• P66 has previously required a 40-foot buffer centered on the 
SWL (20 feet on either side of the SWL).  Excavation activities 
are prohibited within this buffer area. 

 

• The SWL is a critical piece of refinery infrastructure and 
operations.  A breach in this line would not only disrupt 
refinery operations but would also likely result in loss of life 
for any workers in this area.  

 
Crude Oil Boat Lines – Two 30-inch diameter and two 24-inch diameter 
steel pipelines traverse the mudflat area and peninsula east of the Poly 
Ditch from the northeast to southwest.  These pipelines transfer crude oil 
between the Waterfront Area to the east of IAOC A18 and the Tremley 
Tank Field which is located to the southwest of IAOC A18.  The Crude Oil 
Boat Lines are supported on timber piles and are elevated approximately 3 
to 5 feet above ground surface.  Personnel can access the area to the 
southeast of the Crude Oil Boat Lines by crossing the scaffold over the 
SWL and walking under the Crude Oil Boat Lines.  Motorized equipment 
cannot access the area to the southeast of the Crude Oil Boat Lines from 
the northeast.  During the pilot study, lightweight motorized equipment 
accessed the area to the southeast of the Crude Oil Boat Lines via a barge 
in Morses Creek.  Access to the peninsula east of the Poly Ditch is as 
described above in the SWL section.  
 
Like the SWL, P66 has required a 40-foot buffer centered on the Crude Oil 
Boat Lines (20 feet on either side of the center line of the Crude Oil Boat 
Lines).  Excavation activities are prohibited within this buffer area. 
 
To date, vibration monitoring has not been conducted on the Crude Oil Boat 
Lines because vibration-generating construction activities have not been 
conducted in proximity to these lines.  However, baseline vibration 
monitoring and monitoring during construction activities will be conducted 
at a later date.  Similar to the SWL, the Crude Oil Boat Lines are critical 
refinery infrastructure.  A breach in the lines would result in a disruption to 
refinery operations, a release to the environment and potential injury or 
loss of life for workers in this area.   
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Intra-refinery pipelines – The intra-refinery pipelines are located on metal 
pipe racks extending northwest to southeast at the northern boundary of 
IAOC A18, adjacent to the butane/propane caverns area (IAOC A17).  
These active pipelines carry various liquids and gases throughout the 
production units in the BRC.  Pitch material has been observed beneath 
the intra-refinery pipelines and within the rectangular area located between 
these pipelines.  Access to this rectangular area is restricted by the 
pipelines.  Personnel can access this area via elevated walkways from the 
butane/propane caverns area (IAOC A17) to the north, but motorized 
equipment cannot access this area.   
 
Like the SWL and Crude Oil Boat Lines, P66 has required a 40-foot buffer 
centered on the intra-refinery pipelines (20 feet on either side).  Excavation 
activities are prohibited within this buffer area. 

 
To date, vibration monitoring has not been conducted on the intra-refinery 
pipelines because vibration-generating construction activities have not 
been conducted in proximity to these lines.  Baseline vibration monitoring 
and monitoring during construction activities will be conducted at a later 
date. As with the other pipelines in this IAOC, the intra-refinery pipelines 
are a key piece of refinery infrastructure.  A breach in the lines would 
potentially result in a disruption to refinery operations, a release to the 
environment and potentially injury or loss of life for workers in this area.   

 
• Site conditions 

 
Surface Water Bodies – There are two significant surface water bodies 
adjacent to or within IAOC A18 – Morses Creek and the Poly Ditch.  Morses 
Creek forms the southwestern, southern and southeastern boundaries of 
IAOC A18.  The Poly Ditch, which is an operational ditch used by the BRC 
to discharge non-contact cooling water, flows from northwest to southeast 
and enters Morses Creek at the eastern side of IAOC A18.  The Poly Ditch 
transects IAOC A18 and restricts access to the peninsula at the eastern 
side of the IAOC.   
 
Morses Creek is a tidal water body from No. 1 Dam to the confluence with 
the Arthur Kill. No. 1 Dam is the head of tide for the BRC. Upstream of No. 
1 Dam including adjacent to IAOC A18, Morses Creek and the Poly Ditch 
are tidally influenced, but are not considered tidal water bodies. 
Specifically, as the tidal elevation rises, surface water discharge from 
Morses Creek at No. 1 Dam is restricted, which in turn influences the 
surface water elevation of Morses Creek and the Poly Ditch. Surface water 
inundates the Mudflat Area at depths up to 16 inches twice a day during 
half of the lunar cycle.  The approximate high-water line and photographs 
of the Mudflat Area during periods of surface water inundation were shown 
during the June 18, 2019 meeting.  Such periodic inundation would present 
several safety, logistical and constructability challenges associated 
significant excavation of pitch material and/or Mudflat Area soils.  

 
Accessibility – Portions of the Former Pitch Disposal Area and Mudflat Area 
north of the SWL are currently accessible to equipment such as drill rigs 
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and excavators via the temporary access road that has been constructed 
for the ongoing Pilot Program activities.  Prior to construction of this road, 
there was limited means of accessing these areas with motorized 
equipment due to the soft surface and highly compressible subsurface 
materials.  Limited equipment operations have been conducted in the 
Mudflat Area south of the SWL as access to this area must be obtained via 
a barge in Morses Creek.  

 
Surface/Subsurface Conditions – Both the Former Pitch Disposal Area and 
Mudflat Area are underlain by a meadow mat layer which is highly 
compressible and unable to support most motorized equipment.  The pitch 
material is a relatively soft asphalt-like material that becomes softer during 
the warmer months of the year.  Pitch material is less compressible than 
the meadow mat layer and is generally displaced outward rather than 
compressing when a load is applied to the surface.   Additionally, Mudflat 
Area soils are soft and have typically been unable to support motorized 
equipment without structural support elements such as swamp mats, even 
during periods of the lunar cycle when the Mudflat surface is not inundated 
with surface water.  Based on equipment trials during the Pilot Program, 
the largest equipment that can be supported on the Mudflat Area with 
swamp mats is approximately 6,000 to 8,000 pounds. 
 

The above details illustrate the impracticability of selecting a remedial approach 
that includes the “removal of high concentration of free product”. These factors 
were considered when completing the remedial alternatives evaluation and 
remedial selection.  
 

• NJDEP Comment # 9 - Please provide a full vertical and horizontal delineation of the pitch 
material where EPH elevations are greater than 30,000 mg/kg. 
 

o Response - See response to NJDEP Comment #7. 
 

• NJDEP Comment # 10 - Section 3.1.4 Potential Vapor Generation Evaluation discusses 
an evaluation of background VOC concentrations in the former Pitch Area. An air sample 
was taken in December 2015 and total VOCs and benzene were detected; these results 
were considered representative of background conditions in the Pitch Area. A more 
current air sample should be collected to appropriately represent background conditions 
under current conditions. 
 
It is proposed to use the results of the potential vapor generation evaluation along with 
exposure limits set by OSHA to develop vapor mitigation levels for future intrusive 
activities. However, many of OSHA PELs are outdated and inadequate for ensuring 
protection of worker health because most of OSHA’s PELs were issued shortly after 
adoption of the Occupational Safety and Health Act in 1970 and have not been updated 
since that time. OSHA recommends that employers consider using alternative 
occupational exposure limits because the Agency believes that exposures above some of 
these alternative occupational exposure limits may be hazardous to workers, even when 
the exposure limits are in compliance with the relevant PELs. It may be more appropriate 
to use NJDEP Vapor Intrusion Screening Levels to develop mitigation levels. The 
development of these mitigation levels should be discussed jointly with USEPA and the 
Department. 



HAM19LL98876/20183142.001A Page 9 of 9 August 14, 2019 

o Response - Appropriate worker safety action levels that meet the applicable 
regulations and company standards will be included in the site-specific Health and 
Safety Plan.  

 
Based on the e-mail correspondence received from the NJDEP on August 14, 2019, the next 
steps will be to prepare a Pilot Program Completion Report and Technical Impracticability Report. 
We will review and provide a schedule for delivery of these reports. Before submitting the 
Technical Impracticability Report, we will request a meeting with the NJDEP’s reviewers to 
provide background and a project status update. Additionally, we will request an expedited review 
and approval of the proposed remedy in order to continue to progress the project.  
 
If you have any additional questions, please contact Michael Meyerhoefer of Kleinfelder at 
mmeyerhoefer@kleinfelder.com or 631-671-7597. 
 
Sincerely, 
Kleinfelder, Inc. 

  
David C. Hutnick  Michael Meyerhoefer   
Environmental Scientist     Senior Project Manager  
      
 
Electronic Copy:  

 
John Groneck, ExxonMobil 
Michael Renzulli, LSRP  
Deborah LaMond, P66  
Corey Averill, Arcadis 
Justin Moses, Kleinfelder 
Project File
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0'

1'

2' BOREHOLE DIAMETER: IN. TO FT.

IN. TO FT.

IN. TO FT.

IN. TO FT.

5'

8'

WATER REMOVED: GALLONS

9' WATER ADDED: GALLONS

WELL CONSTRUCTION DIAGRAM (ABOVE-GRADE)
 PROJ. NAME: Pitch FS GMW-211R WELL ID: GMW-211R

 PROJ. NO: 212836.00 DATE INSTALLED: 3/26/2014 INSTALLED BY: SGS CHECKED BY:

ELEVATION
DEPTH /HEIGHT RELATIVE TO 

GROUND SURFACE (FEET)

CASING AND SCREEN DETAILS

(BENCHMARK: USGS)
TYPE OF RISER: 4-INCH STAINLESS STEEL

3.5' TOP OF CASING PIPE SCHEDULE: 40

PIPE JOINTS: __________________________________

SCREEN TYPE: 2-INCH PVC

GROUND SURFACE

0

FROM

SCR. SLOT SIZE: 0.01-INCH

CEMENT GROUT

4 FROM 9PVC 1' BGS TO GROUND SURFACE

SURF. CASING DIAMETER:
2 FROM 8 0

No. 0 sand, 1' - 8' FROM

WELL DEVELOPMENT

<5

BOTTOM OF FILTER PACK 0

WATER CLARITY BEFORE / AFTER DEVELOPMENT

DEVELOPMENT METHOD: BAIL

BOTTOM OF SCREEN, 8' TIME DEVELOPING: 0.25 HOURS

Slightly cloudy- clear

COLOR AFTER: Clearish gray

CLARITY BEFORE: Slightly cloudy

COLOR BEFORE: Gray

CLARITY AFTER:

ODOR (IF PRESENT): Pitch area odor

WATER LEVEL SUMMARY

 MEASUREMENT (FEET) DATE TIME

DTB BEFORE DEVELOPING: 8.00 T/PVC

DTB AFTER DEVELOPING: 8.00 T/PVC

OTHER SWL: T/PVC

SWL BEFORE DEVELOPING: 5.20 T/PVC

R
IS

E
R

 P
IP

E
 L

E
N

G
T

H

2402

NOTES: PROTECTIVE CASING DETAILS

PERMANENT, LEGIBLE WELL LABEL ADDED? YES NO

PROTECTIVE COVER AND LOCK INSTALLED? YES NO

LOCK KEY NUMBER:

OTHER SWL: T/PVC

SWL AFTER DEVELOPING: 7.80 T/PVC

REVISED 11/2013
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2.5

8.6

20.6

34.4

36.3

1.2

3.6

4.2

3.6

4.0

8.1

25.8

68.8

9.2

5.5

5.2

4.1

3.2

1.1

0.1

1.0

6.6

4.8

2.2

12.7
4.1

GROUNDWATER LEVEL INFORMATION: 

ASB-858_
(7.0-7.5)

ASB-858_
(11.0-11.5)

ASB-858_
(17.0-17.5)

GRAVEL FILL

TILL FILL: red brown

QP STONE

Clayey SILT (MH): brown, odor, cobbles

Silty SAND (SM): strong brown, odor, moist

Clayey SILT (MH): strong brown green mottling

Sandy SILT (ML): weak red, trace rock fragments

SAND with Silt (SW): olive gray, moist

Clayey SILT with Gravel (MH): red brown

Sandy SILT (ML): red brown, moist, trace gravel

The borehole was terminated at approximately 17.5 ft. below ground surface.

46"

51"

30"

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
A PID (ppmv) was used for environmental field screening.
The boring was backfilled with auger cuttings on October 06, 2016.
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FIELD EXPLORATION

Lithologic Description

BORING LOG ASB-858
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Bayway Refinery Complex
IAOC- A18 Pitch PDI
1400 Park Avenue

Linden, NJ
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Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

9/16/2016 - 10/06/2016

-90 degrees

SGS - #JD1617

Geoprobe 7720DT

J. Lewis

70° Cloudy

Drilling Method:Plunge:

Drilling Co.-Lic.#:

3.5 in. O.D.Borehole Diameter:

Drill Crew:

Air Knife/Vac/Direct Push
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GROUNDWATER LEVEL INFORMATION: 

ASB-859_
(9.5-10.0)

ASB-859_
(17.5-18.0)

GRAVEL FILL

Clayey SILT (MH): red brown, cobbles

bricks

SILT (ML): brown, odor, gravel, cobbles

wood debris

black tar-like material at 5'8"

GLACIAL TILL: red brown, moist

Clayey SILT (MH): dark brown, odor, moist, trace gravel

GLACIAL TILL: red brown, (red brown clay)

SAND with Silt (SW): fine-grained, red brown

Weathered SHALE: red brown

The borehole was terminated at approximately 18 ft. below ground surface.

60"

46"

    Groundwater was observed at approximately 6 ft. below ground
surface during drilling.
GENERAL NOTES:
A PID (ppmv) was used for environmental field screening.
The boring was backfilled with auger cuttings on October 06, 2016.
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FIELD EXPLORATION

Lithologic Description

BORING LOG ASB-859

S
am

pl
e 

N
um

be
r

F
ID

 (
pp

m
v)

G
ra

ph
ic

al
 L

og

 Surface Condition: Gravel Fill

BORING LOG ASB-859
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Bayway Refinery Complex
IAOC- A18 Pitch PDI
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9/28/2016 - 10/06/2016

-90 degrees

SGS - #JD1617

Geoprobe 7720DT

J. Lewis

70° Cloudy

Drilling Method:Plunge:

Drilling Co.-Lic.#:

3.5 in. O.D.Borehole Diameter:

Drill Crew:

Air Knife/Vac/Direct Push
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GROUNDWATER LEVEL INFORMATION: 

ASB-860_
(3.0-3.5)

ASB-860_
(6.0-6.5)

ASB-860_
(9.0-9.5)

SILT (ML): coarse-grained, black, odor

saturated, oil/tar

black cinders, sheen

trace coarse sand, little organic material (plant roots), black cinders

black oil covered silt and woven plant root material (hair-like)

black oil covered silt, black cinders and meadow mat, tightly woven
plant root material

Clayey SILT (MH): red brown, with organic material (thick plant
roots)

2" SCH 40 Solid PVC Riser

2" SCH 40 Slotted 0.010
PVC Screen

The borehole was terminated at approximately 9.5 ft. below ground surface.

Grout

Sand Pack

    Groundwater was observed at approximately 1 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 1 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
A PID (ppmv) was used for environmental field screening.
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FIELD EXPLORATION MONITORING WELL CONSTRUCTION

Lithologic Description

Completion Method:

MONITORING WELL LOG
ASB-860/GMW-692

PERMIT NO.: E201612281
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Locking Stand Pipe - 2'9" feet above grade, 2x2
well pad
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 Surface Condition: Black Silt

MONITORING WELL LOG ASB-860/GMW-692
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1400 Park Avenue

Linden, NJ

V. GolstonLogged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

10/05/2016 - 10/17/2016

-90 degrees

SGS - #JD1617

Hand Auger

J. Lewis

70° Sunny

Drilling Method:Plunge:

Drilling Co.-Lic.#:

8 in. O.D.Borehole Diameter:

Drill Crew:

Hand Auger
D

ep
th

 (
fe

et
)

5

10

15

D
ril

lin
g 

M
et

ho
d

S
am

pl
e 

T
yp

e

DATE: 8/15/2017

DRAWN BY: NML

REVISED: -

PROJECT NO.: 20173380

CHECKED BY: DH

gI
N

T
 F

IL
E

:  
K

lf_
gi

nt
_m

as
te

r_
20

17
   

  
   

  
   

  
   

  
   

  
   

  
P

R
O

JE
C

T
 N

U
M

B
E

R
:  

20
17

33
80

.0
01

A
   

  
   

  
   

  
   

  
   

  
   

  
O

F
F

IC
E

 F
IL

T
E

R
:  

H
A

M
IL

T
O

N

gI
N

T
 T

E
M

P
LA

T
E

:  
E

:K
LF

_S
T

A
N

D
A

R
D

_G
IN

T
_L

IB
R

A
R

Y
_2

01
7

.G
LB

   
[_

K
LF

_E
N

V
IR

O
N

M
E

N
T

A
L 

LO
G

]
P

LO
T

T
E

D
:  

08
/2

1/
20

1
7 

 0
8

:4
4 

A
M

  B
Y

:  
N

La
nd

ry



68.2

52

60

64

73

80

263

110

1.7

5.7

GROUNDWATER LEVEL INFORMATION: 

ASB-861_
(2.5-3.0)

ASB-861_
(5.5-6.0)

ASB-861_
(11.5-12.0)

SILT (ML): black

Silty CLAY (CL): black

SILT (ML): black, odor, saturated, organic material (thin roots)

Clayey SILT (MH): black, odor, saturated, organic material (medium roots)

odor, tar like materical, little organic material (thin roots), sheen

brown organic material (thin to medium roots)

SILT (ML): black, organic material (thin to medium roots)

Clayey SILT (MH): brown, with gray clay, residual oil

The borehole was terminated at approximately 12 ft. below ground surface. Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
A PID (ppmv) was used for environmental field screening.
The boring was backfilled with auger cuttings on October 05, 2016.
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FIELD EXPLORATION

Lithologic Description

BORING LOG ASB-861
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BORING LOG ASB-861
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Bayway Refinery Complex
IAOC- A18 Pitch PDI
1400 Park Avenue

Linden, NJ

A. LaytonLogged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

10/05/2016

-90 degrees

SGS - #JD1617

Hand Auger

J. Lewis

70° Sunny

Drilling Method:Plunge:

Drilling Co.-Lic.#:

4 in. O.D.Borehole Diameter:

Drill Crew:

Hand Auger
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    Groundwater was observed at approximately 3.5 ft. below ground
surface during drilling.
GENERAL NOTES:
A 2 in. diameter PVC screen casing was installed to a depth
of 12 ft.
The boring was not backfilled at time of drilling completion because
a monitor well was installed.

Sandy SILT (ML): brown, moist

PITCH MATERIAL: black, moist

PEAT: brown, moist to wet, organic material

Lean CLAY (CL): gray, trace gravel

2" SCH 40 Solid PVC Riser

2" SCH 40 Slotted 0.010
PVC Screen

SAND

GROUNDWATER LEVEL INFORMATION: 
The exploration was terminated at approximately 12 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654027.10 (ft)
Easting: 570522.90 (ft)

 Ground Surface Elevation (ft.): 4.06
Location Offset: At Stake

 Surface Condition: Mud Flat

BORING LOG GMW-686
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BORING LOG GMW-686
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SGS Environmental Drilling
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Drilling Company:
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A. LaytonLogged By:
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Hor.-Vert. Datum:

Weather:

NAD83 - NGVD29 Drilling Equipment:

11/18/2015
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    Groundwater was observed at approximately 1 ft. below ground
surface during drilling.
GENERAL NOTES:
A 2 in. diameter PVC screen pipe casing was installed to a depth
of 12 ft.
The boring was not backfilled at time of drilling completion because
a monitor well was installed.

SILT (ML): dark brown, moist

organics and roots present

PEAT: brown

Lean CLAY (CL): gray, moist

2" SCH 40 Solid PVC Riser

2" SCH 40 Slotted 0.010
PVC Screen

SAND

GROUNDWATER LEVEL INFORMATION: 
The exploration was terminated at approximately 14 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654021.40 (ft)
Easting: 570810.30 (ft)

 Ground Surface Elevation (ft.): 3.96
Location Offset: At Stake

 Surface Condition: Mud Flat

BORING LOG GMW-687
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SGS Environmental Drilling
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A. LaytonLogged By:
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NAD83 - NGVD29 Drilling Equipment:
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4 in. O.D.Auger Diameter:
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GROUNDWATER LEVEL INFORMATION: 

GMW-688
(2.0-2.5)

GMW-688_
(14.5-15.0)

Sandy SILT (ML): reddish black

SILT (ML): black, odor, tar material

thick woven plant root material

GLACIAL TILL: dusky red, silty clay

slight odor, sandy silt, little organic material (thin plant roots)

Sandy SILT (ML): dusky red

Silty CLAY (CL): dusky red

Sandy SILT (ML): dusky red

Weathered SHALE

2" SCH 40 Solid PVC Riser

2" SCH 40 Slotted 0.010
PVC Screen

The borehole was terminated at approximately 15 ft. below ground surface.

24"

60"

60"

Grout

Sand Pack

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
A PID (ppmv) was used for environmental field screening.
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FIELD EXPLORATION MONITORING WELL CONSTRUCTION

Lithologic Description

Completion Method:

MONITORING WELL LOG GMW-688
PERMIT NO.: E201611891
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Locking Stand Pipe - 2'9" feet above grade, 2x2
well pad
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 Surface Condition: Black tar material

MONITORING WELL LOG GMW-688
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Bayway Refinery Complex
IAOC- A18 Pitch PDI
1400 Park Avenue

Linden, NJ

A. Layton/V. GolstonLogged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

10/10/2016

-90 degrees

SGS - #JD1617

Geoprobe 7720DT

J. Lewis

60° Sunny

Drilling Method:Plunge:

Drilling Co.-Lic.#:

8 in. O.D.Borehole Diameter:

Drill Crew:

Hollow Stem Auger/Direct Push
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GROUNDWATER LEVEL INFORMATION: 

GMW-689
(2.0-2.5)

GMW-689_
(14.5-15.0)

Sandy SILT (ML): reddish black, odor, tar material

Silty CLAY (CL): reddish black, odor

meadow mat, tighltly plant material

greenish black

GLACIAL TILL: dark reddish brown, sandy silt, thin plant roots

weathered shale

2" SCH 40 Solid PVC Riser

2" SCH 40 Slotted 0.010
PVC Screen

The borehole was terminated at approximately 15 ft. below ground surface.

24"

36"

60"

Grout

Sand Pack

Native Material

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
A PID (ppmv) was used for environmental field screening.
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FIELD EXPLORATION MONITORING WELL CONSTRUCTION

Lithologic Description

Completion Method:

MONITORING WELL LOG GMW-689
PERMIT NO.: E201611892
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GMW-690_
(11.0-11.5)

GMW-690_
(19.5_20.0)

GRAVEL FILL

SILT with Gravel (ML): brown, some cobbles

Clayey SILT (MH): brown, odor, gravel, debris

CINDERS: black, odor, wet, wood, debris

Sandy SILT (ML): dark grayish brown, some gravel

Clayey SILT (MH): dark grayish brown, moist

dusky red, wet, trace organic material (thin plant roots)

reddish black, odor, wet, trace gravel

Silty CLAY (CL): black, odor, moist, organic material (thick plant
roots, meadow mat, thick woven plant root)

GLACIAL TILL: dark red, odor, moist, clayey silt, weathered shale

SILT with Gravel (ML): dark red, wet

Clayey SILT (MH): dark red, moist, trace gravel

2" SCH 40 Solid PVC Riser

2" SCH 40 Slotted 0.010
PVC Screen

40"

53"

60"

Grout

Sand Pack
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FIELD EXPLORATION MONITORING WELL CONSTRUCTION

Lithologic Description

Completion Method:

MONITORING WELL LOG GMW-690
PERMIT NO.: E201611893
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GROUNDWATER LEVEL INFORMATION: 
The borehole was terminated at approximately 20 ft. below ground surface.     Groundwater was observed at approximately 4 ft. below ground

surface during drilling.
GENERAL NOTES:
A PID (ppmv) was used for environmental field screening.
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FIELD EXPLORATION MONITORING WELL CONSTRUCTION

Lithologic Description

Completion Method:

MONITORING WELL LOG GMW-690
PERMIT NO.: E201611893
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GROUNDWATER LEVEL INFORMATION: 

GMW-691_
(2.5-3.0)

GMW-691_
(14.5-15.0)

Clayey SILT (MH): reddish brown, odor

SILT (ML): black, odor, tar material

oily

woven root material

olive brown, odor, moist

GLACIAL TILL: dusky red

with weathered shale fragments

2" SCH 40 Solid PVC Riser

2" SCH 40 Slotted 0.010
PVC Screen

The borehole was terminated at approximately 15 ft. below ground surface.

18"

44"

60"

Grout

Sand Pack

    Groundwater was observed at approximately 4.5 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 2.5 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
A PID (ppmv) was used for environmental field screening.
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FIELD EXPLORATION MONITORING WELL CONSTRUCTION

Lithologic Description

Completion Method:

MONITORING WELL LOG GMW-691
PERMIT NO.: E201611894
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    Groundwater was observed at approximately 2.5 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 2.5 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on October 05, 2015.

ALLUVIUM:
SILT with Gravel (ML): black, moist

PITCH MATERIAL: black

PEAT: black, hydrocarbon odor, moist

ALLUVIUM:
SILT (ML): olive, moist, very soft

TILL:
Clayey SAND with Gravel (SC): red, moist, loose

TILL:
Sandy SILT (ML): red, moist, soft

TILL:
Sandy Lean CLAY (CL): red, wet, soft

Decomposed Rock:
Clayey SAND with Gravel (SC): red, wet, medium dense

GROUNDWATER LEVEL INFORMATION: 

SB-3:
1-1.5

SB-3:
2.5-3

SB-3:
19-19.5

55"

60"

42"

The exploration was terminated because of practical auger refusal at
approximately 19.5 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654255.00 (ft)
Easting: 570328.50 (ft)

Surveyed Ground Surface Elevation (ft.): 6.92
Location Offset: ~2 feet N from Stake

 Surface Condition: Pitch Material
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    Groundwater was observed at approximately 5 ft. below ground
surface during drilling.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on November 18, 2015.

Sandy SILT (ML): dark brown, moist, trace gravel

PITCH MATERIAL: black, moist, hydrocarbon odor

Silty CLAY (CL-ML): reddish brown, moist

organic material

PEAT: brown

Lean CLAY (CL): gray, moist

light brown

GROUNDWATER LEVEL INFORMATION: 

SB-4:
1.5-2.0

SB-4:
9.5-10

The exploration was terminated at approximately 10 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654189.00 (ft)
Easting: 570399.70 (ft)

Surveyed Ground Surface Elevation (ft.): 5.25
Location Offset: At Stake

 Surface Condition: Bare Earth
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    Groundwater was observed at approximately 3.5 ft. below ground
surface during drilling.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on October 07, 2015.

FILL:
SILT (ML): black

PEAT: black, hydrocarbon odor

PITCH MATERIAL: black

PEAT: black, hydrocarbon odor

moist, with tar

ALLUVIUM:
SILT (ML): gray and red, moist, very soft

TILL:
Sandy Lean CLAY (CL): red, wet, soft

TILL:
Clayey SAND with Gravel (SC): red, wet, medium dense

Decomposed Rock:
Clayey GRAVEL with Sand (GC): red, moist, medium dense

GROUNDWATER LEVEL INFORMATION: 

SB-5:
4-4.5

17"

53"

59"

The exploration was terminated at approximately 22 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654206.50 (ft)
Easting: 570524.90 (ft)

Surveyed Ground Surface Elevation (ft.): 4.25
Location Offset: ~2 feet N from Stake

 Surface Condition: Mud Flat

BORING LOG SB-5 ENV
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PROJECT NO.: 20153364



    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 0 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
The boring was backfilled with soil cuttings on September 25, 2015.

PEAT: black, wet

SILT (ML): dark brown, wet

Lean CLAY (CL): gray, moist

GROUNDWATER LEVEL INFORMATION: 

SB-6-4.5-5

SB-6-14-14.5

The exploration was terminated at approximately 14.7 ft. below ground surface.

10.2

29.1

2.5

H
an

d 
A

ug
er

FIELD EXPLORATION

Lithologic Description

Northing: 654165.90 (ft)
Easting: 571051.50 (ft)

 Ground Surface Elevation (ft.): 3.81
Location Offset: At Stake

 Surface Condition: Tidal Flat
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PROJECT NO.: 20153364



    Groundwater was observed at approximately 3.5 ft. below ground
surface during drilling.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on November 19, 2015.

Sandy SILT with Gravel (ML): dark brown, moist

PITCH MATERIAL: black, moist, hydrocarbon odor

ALLUVIUM:
SILT (ML): black, wet

PEAT: brown, organic material

Lean CLAY (CL): gray, moist

gray with tan

GROUNDWATER LEVEL INFORMATION: 

SB-7:
5.5-6.0

SB-7:
10.5-11.0

The exploration was terminated at approximately 11 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654185.10 (ft)
Easting: 570284.60 (ft)

Surveyed Ground Surface Elevation (ft.): 6.42
Location Offset: At Stake

 Surface Condition: Mud Flat
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PROJECT NO.: 20153364



    Groundwater was observed at approximately 5 ft. below ground
surface during drilling.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on November 19, 2015.

Sandy SILT with Gravel (ML): dark brown, moist

PITCH MATERIAL: black, moist

SILT (ML): black, moist

PEAT: brown, wet, organic material

Lean CLAY (CL): gray, moist

gray with tan

GROUNDWATER LEVEL INFORMATION: 

SB-8:
6.0-6.5

SB-8:
10.5-11.0

The exploration was terminated at approximately 11 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654141.20 (ft)
Easting: 570293.40 (ft)

Surveyed Ground Surface Elevation (ft.): 5.66
Location Offset: At Stake

 Surface Condition: Mud Flat
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    Groundwater was observed at approximately 3 ft. below ground
surface during drilling.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on November 18, 2015.

Sandy SILT (ML): dark brown, moist

PITCH MATERIAL: black, hydrocarbon odor

Lean CLAY (CL): black, wet, with organics

PEAT: brown, moist, wood pieces and organic material

Lean CLAY (CL): gray, moist

gray with reddish brown

GROUNDWATER LEVEL INFORMATION: 

SB-9:
1-5-2.0

SB-9:
12.5-13.0

The exploration was terminated at approximately 13 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654177.90 (ft)
Easting: 570527.90 (ft)

Surveyed Ground Surface Elevation (ft.): 4.22
Location Offset: At Stake

 Surface Condition: Mud Flat
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Groundwater was not encountered during drilling or after
completion.
GENERAL NOTES:
The boring was backfilled with soil cuttings on September 18, 2015.

~2 inches TOPSOIL

Silty CLAY (CL-ML): black, wet

PEAT: black, wet, hydrocarbon odor

Lean CLAY (CL): gray, moist

GROUNDWATER LEVEL INFORMATION: 

SB-10-4.0-4.5

SB-10-13.5-14

The exploration was terminated because of practical auger refusal at
approximately 14 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654132.00 (ft)
Easting: 571070.20 (ft)

 Ground Surface Elevation (ft.): 4.31
Location Offset: At Stake
 Surface Condition: Grass
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    Groundwater was observed at approximately 2 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 2 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on October 05, 2015.

ALLUVIUM:
SILT (ML): black, moist

PEAT: black, hydrocarbon odor

ALLUVIUM:
SILT (ML): brownish gray, moist, very soft

PEAT: black, hydrocarbon stained

TILL:
Sandy Lean CLAY (CL): red, moist, soft to firm

Decomposed Rock:
Clayey SAND with Gravel (SC): red, moist, medium dense

GROUNDWATER LEVEL INFORMATION: 

SB-11:
9.5-10

SB-11:
11.5-12

SB-11:
20-20.5
SB-11:
9.5-10

35"

37"

53"

23"

The exploration was terminated because of practical auger refusal at
approximately 22 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654278.50 (ft)
Easting: 570527.40 (ft)

Surveyed Ground Surface Elevation (ft.): 6.08
Location Offset: ~2 feet N from Stake
 Surface Condition: Grass & Reeds
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    Groundwater was observed at approximately 2 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 2 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on October 08, 2015.

MUD, GRASS, REEDS

Silty SAND (SM): reddish brown, moist

wet

Lean CLAY (CL): reddish black, moist, hydrocarbon odor, organic material

PEAT

Silty CLAY with Sand (CL-ML): gray, moist

PEAT: brown and gray, moist

Lean CLAY (CL): red, moist

GROUNDWATER LEVEL INFORMATION: 

SB-12:
6-6.5

SB-12:
12-12.5

The exploration was terminated because of practical auger refusal at
approximately 12.5 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654256.50 (ft)
Easting: 570816.10 (ft)

Surveyed Ground Surface Elevation (ft.): 4.98
Location Offset: At Stake

 Surface Condition: Mud Flat
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    Groundwater was observed at approximately 0.5 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 0.5 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on October 05, 2015.

PITCH MATERIAL: black, wet, hydrocarbon odor

PEAT: black, wet, hydrocarbon odor

SILT (ML): reddish brown, moist, organic peat

Silty CLAY (CL-ML): reddish brown, moist

Lean CLAY (CL): moist

GROUNDWATER LEVEL INFORMATION: 

SB-13:
1-1.5

SB-13:
13-13.5

The exploration was terminated because of practical auger refusal at
approximately 13.5 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654232.40 (ft)
Easting: 570919.40 (ft)

Surveyed Ground Surface Elevation (ft.): 3.96
Location Offset: At Stake

 Surface Condition: Mud Flat
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SGS Environmental Drilling

Hand Auger

K. Butcher

60° F, Sunny

Drilling Method:Plunge:

Drilling Company:

Drill Crew:

Hand Auger

A. LaytonLogged By:

Date Begin - End:

Hor.-Vert. Datum:
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NAD83 - NGVD29 Drilling Equipment:

10/05/2015

-90 degrees

2 in. O.D.Auger Diameter:
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PROJECT NO.: 20153364



    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 0 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
The boring was backfilled with soil cuttings on September 25, 2015.

SILT (ML): black, wet, organics present

PEAT: black, wet, hydrocarbon odor

SILT (ML): wet

Lean CLAY (CL): gray, moist

GROUNDWATER LEVEL INFORMATION: 

SB-14:
2.5-3

SB-14:
14.5-15

The exploration was terminated at approximately 15.3 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654171.50 (ft)
Easting: 571177.50 (ft)

 Ground Surface Elevation (ft.): 4.32
Location Offset: At Stake

 Surface Condition: Tidal Flat
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SGS Environmental Drilling

Hand Auger

J. Lewis

75° F, Sunny

Drilling Method:Plunge:

Drilling Company:

Drill Crew:

Hand Auger

A. LaytonLogged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

NAD83 - NGVD29 Drilling Equipment:

9/25/2015

-90 degrees

4 in. O.D.Auger Diameter:
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PROJECT NO.: 20153364



Groundwater was not encountered during drilling or after
completion.
GENERAL NOTES:
The boring was backfilled with soil cuttings on September 18, 2015.

GRASS

Silty CLAY (CL-ML): black, wet, hydrocarbon odor, organic peat

dark brown

Lean CLAY (CL): gray

GROUNDWATER LEVEL INFORMATION: 

SB-15:
3.5-4

SB-15:
13.5-14.0

The exploration was terminated because of practical auger refusal at
approximately 13.8 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654119.50 (ft)
Easting: 571222.40 (ft)

 Ground Surface Elevation (ft.): 4.14
Location Offset: At Stake
 Surface Condition: Grass
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SGS Environmental Drilling

Hand Auger

J. Lewis

90° F, Sunny

Drilling Method:Plunge:

Drilling Company:

Drill Crew:

Hand Auger

A. LaytonLogged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

NAD83 - NGVD29 Drilling Equipment:

9/18/2015

-90 degrees

4 in. O.D.Auger Diameter:
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PROJECT NO.: 20153364



    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.

    Groundwater was observed at approximately 0 ft. below ground
surface  after drilling completion.
GENERAL NOTES:
The exploration location and elevation were surveyed by Keller and
Kirkpatrick.
The boring was backfilled with soil cuttings on October 09, 2015.

SILT (ML): wet

Lean CLAY (CL): black, wet, hydrocarbon odor, pitch material

PITCH MATERIAL: black, wet, hydrocarbon odor

Lean CLAY (CL): red with black, hydrocarbon odor, pitch material

PEAT: black, moist, hydrocarbon odor

ALLUVIUM:
Organic SILT (OH): black, moist

Lean CLAY (CL): reddish brown, moist

GROUNDWATER LEVEL INFORMATION: 

SB-16:11-11.5

SB-16:
12.5-13

The exploration was terminated at approximately 13 ft. below ground surface.
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FIELD EXPLORATION

Lithologic Description

Northing: 654283.90 (ft)
Easting: 570738.30 (ft)

Surveyed Ground Surface Elevation (ft.): 5.02
Location Offset: At Stake

 Surface Condition: Mud Flat
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SGS Environmental Drilling

Hand Auger

K. Butcher / Atkins

60° F, Partly Cloudy

Drilling Method:Plunge:

Drilling Company:

Drill Crew:

Hand Auger

G. DornLogged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

NAD83 - NGVD29 Drilling Equipment:

10/09/2015

-90 degrees

2 in. O.D.Auger Diameter:
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PROJECT NO.: 20153364





















































































































































































3119/2014 

{' TRC Environmental Corporation 
57 E. Willow Street, Millburn, NJ (l7Q41 j97J) 564·6006 

Pitch Area 
Solis 

BORING NUMBER 

ASB-821 

PROJECT NAME: E:.:xonMobrl ERi 

PROJECT NO.: 200097 00()0 0000 

SAMPLER TYPE/DIA.· Hand Auger 

BORING METHOD: Hand Auger 

COORDINATES: X 570709 62 

y 653689 68 

DEPTH >- E FROM ·~ WW 0 

z 
0 

l:J i= 
SEDIMENT >• Oo -" o< ,z 
SURFACE oz 0 • 2 

-~ ;;: ~~ (FEET) " 0 

0 -
ND "'.Sll-82'!1J(!.IJ'., 

n 
I- -

60 7 

2 230 
I- -

35 2 

72 72 5 
I- -

797 ASfl.82,130~0 

564 
I- -

72 

5 32 9 
I- -

6' 

6 293 AS88/i/5$00 

I-

I- -

I- -

0 
I- -

I-
10 -

I-
11 -

I- " -

I-
13 -

I-
14 -

15 
I- -

16 

• z 
2 • 0 
I 

--·3 

Locatioff. 8ayw;1y l'<ef1riery 
L1n(1en NJ 

Contractor: SGS 

WATER DEPTH NA 

TOT AL DEPTH DRILLED: 6 lm>t 

BOTTOM TYPE: Clay 

Area EEZ-11 

Pi!rent Location !iSB-163 

DATE DR\l..LED 11/14/13 

Df:/ILLER W. PetJey 

Scott Moore 

LOGGED 8Y R. Guarino 

M. Bastidas 

UTHOLOGIC CLASSIFICATION ANO COMMENTS 

PT 

5.5-6 O'· Gray CLAY, m(Jderale petroleum-like odor, no slair@g. w~I 

f .. 8#6PglJ7-88 

1of1 

End of boring at 6' below pilO> ~ed•monl~ 

TRC Jot> No 200097 0000 
COMP\..E fE ERi BORINGS - ALL EEZs xls/ASB-163 



311912014 

I ( TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

ASB-822 57 E. Willow Street, Millburn, NJ 07041 (973) SG4-SOOS 

Location: B;.iyway Refmery 

Linden. NJ 

Contractor: SGS 

WATER DEPTH: NA 

Area EE.7-11 
Parent l..oc0\1on ASB· 193 

DATE DRILLED 11/18/13 

TOT AL DEPTH DRILLED: 4 !eel 

DRILLER w. Petley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

. 
z 
2 
" 0 
r 

2 

3 

BOTTOM TYPE; Clay 

0 
w 
~ z 
~ 

LJTHOLOGIC CLASSIFICATION ANO COMMENTS 

Eleva!«m= 7 7 

SM ; '.v-2 tr U<!F~ """ 

'txlor a"d stwnmg. l<>o~e 

CL ::to.4-ii:R;;1e;;;;;;-;1..;-ycLAY_-;;~;-;,;-;;e,;;~;.;;~~;;;,;-;g;~~-..1~1;;;~;\;1~·(:k·;~;;c;·;~t·;;:;;;1-;;;-;l-;;-p;.;;-;;1e~~;;~--

1*e Wor arul ~1~mmg, ~i>ml-11fm 

FB#6Pg 108-108 

1oi1 

End of tXJrmg al 4' t>elnw r»tcl1 se(11ment> {ldllsal) 

TRC Job No 2000\ll 0000 
COMPLETE ERi BORINGS - AU. EEZs xls/ASB .. 193 



3119/2014 

('' TRC Environmental Corporation 
57 E. Willow Street, Millburn, NJ 07041 (973) 564-6006 

Soils 

BORING NUMBER 

ASB-823 
. . l P;toh Arn'. 

;~~~~~~~~~~~~~~~~~~~~~~~~~-~ ~ 
Area EEZ· 11 

Parent Locat•on ASB-208 PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200097 0000 0000 

BORING METHOD: H;rn<I A11ge< 

COOROINA TES· X 57062!1 44 

v i>:i4ios 58 

DEPTH >- E FROM "~ WW • 
z 
0 

~ !i 
SEDIMENT >x " ~z 00 
SURFACE oz 0 <Q 

w~ ii: ~~ 
{FEET) " 

w 
0 

0 -
'6 ><lf; enm-o 5 

'5 
- -

149 

73 ASS 82311 ~:? ') 

- -
1170 

3 72 1331 
- -

1$D A<i862VJ0-35 

123 
- -

- -
68 

6 -

- -

8 - -

- -

10 - -

11 - -

12 - -

~ 
13 -

14 - -

15 - -

16 

2 
" 0 
x 

location: Bayway Refinery 
LindC>n NJ 

Contractor: SGS 

WATER DEPTH· NA 

TOTAL DEPTH DRILLED: 6 leBI 

BOTTOM TYPE: Meadow Mat I Peil! 

DATE DRILLED 12/09113 

DRILLEr~ w. Pelley 

Stott Moore 
LOGGED BY R. Guarino 

M. Bastidas 

UTHOLOGIC CLASSJFICAT!ON AND COMMENTS 

SM 0-0 S'-D¥k Brown SAND ~n(t $1n. !lace orgarm; m<>\enaL slEgM retwleum-i•ke odor and ~!a,ning loose 

O 5-2 s·- Dari<. Bro-"" SANO and ~•ll_cinds o1 Im h~e m<>1ef!aL some organe:; matenal_ ,,1q•11 petrnlewn-he 
D{JQr and >1mmng_ l-Onse 

FB #7 Pg 32·33 

1 011 

End o! rxmog al <r below p1tch sed1men1s 

TRC Job No 200097 0000 
COMPLETE ERi BORINGS - AU .. EEZs xls/ASB-208 



3f1£l(20!4 

(' TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER ~ 

ASB-824 57 E. Willow Street, Millburn. NJ 07041 (973) 564-6006 

Location: G;:iyway Refinery 

Linden NJ 

Contractor: SGS 

WATER DEPTH: NA 

Area EEZ·11 

Parenl Location ASB-412 

DATE DRILLED 11/14113 

TOTAL DEPTH DRILLED: B te.11 

DRlLLER W. Petley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

BOTTOM TYPE: Clay 

LITHOLOGIC CLASSIFICATION AND COMMENTS 

Elevation= 4 2· 
SM o 0·1 O'·DJrk Grny hne-med,wn SAND. arfd S•lt. some org;:in1c mal<'mal. (:l<Xls oi "I;>/ 8ke' material. shght 

per1ol•wm·likfl odw amt stairnng 

PT 

1 ol 1 

End of tJOnng al 6' t>elow pitch St'dirnnnls 

fRC Job No 200097 0000 
COMPLETE'. ERi BORINGS -All EEZs.xls/ASB-412 



311912014 

i(' TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

ASB-796 57 E. Willow Street, Mi!lb1•rn, NJ 07041 (973) 564-6006 

PROJECT NAME: ExxonMo!><' FRI 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA.: Hand A<Jgcr 

BORING METHOD· Hirn[J Auger 

COORDINATES: x 570273 35 

y 654200 23 

DEPTH z 
>- E 0 

FROM ·~ ~~ WW • SEDIMENT 
,, 

~ •' Ou 
SURFACE oz 9 .~ 

(FEET) 
w~ • ~~ 

" 0 

0 

10 N\f>-i'Ji.li!)C-0~ 

-
153 
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657 AStJ./%/1 >-20 

-
163 
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I- -

157 

% 51 9 
I- -

79 

f-
5 -

154 ASS-/9014 ~-(> Q 

251 

6 29 ASfl .. :'%1)5.f>O 

- -
498 

63 7 AS8-'l%ff!S " -
47.6 

46 9 ASEl-1%11 5.3 
f-

- -

'° - -

" - -

" - -

13 - -

" - -

15 - -

16 

• z 
2 
" 0 

' 

---;i 

Location: Bayw;;iy Refinery 
unoen NJ 

Contractor: SGS 

WATER DEPTH NA 

TOT AL DEPTH DRILLED: 8 feet 

BOTTOM TYPE; Clay 

Area EEZ-11 

Paren1 L.ccat1on ASB-796 

DATE DRILLED 11112/13 

DRILLER W. Pelley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

LITHOLOGJC CLASSIFICATION ANO COMMENTS 

Elevm>0n~ 6 5' 

SM/SC O o.o 5'-R~<i-81own r,ne-me<Jwm SAND, some s,lt slight retrnl.,um l•k€ ()(!or ilnd slaFn<D!J- loose 

0 5-2 O'.Re<l-Brown llf>e-coarse SAND. some s•~Y Clay. lrnce mck l1agmenb. tmce organ;c ma1en~L slvJIH 
!Wlrnle.u•n llke ·'.KJ()t aM s\>i.nm9. wet_ sheen 

ML 2~o:ro:o;;rk·c;i--;JiSl('fW~ii-1,;;;;:coarsesanJ:-;;-aceor;;a;:,;;;;,;;;1er,:1r·she1n;,;gm\;,;ts_·;node;;-,;e-

1mtro1euin lik<t oaor and s1ammg, -~awrated 

FB #6 Pg 63-65 

1ol1 

End or bormg al 8' below p1t<:h se<JFments 

TRC Job No 200097 0000 
COMPLETE. ERi BORINGS - All EE.Zs xls!AS8·796 



3/1912014 

{' TRC Environmental Corporation Pitch Area 
Soils 

BORING~NUMBER 

57 E. Willow Street, Millburn, NJ 07041 (973) 564-6006 ASB-797 

PROJECT NAME: 

PROJECT NO.: 

SAMPLER TYPE/DIA.· 

BORING METHOO 

COORDINATES· 

DEPTH 
FROM 

SEDIMENT 
SURFACE 

{FEET) 

0 

f- -

2 f- -

,_ -

- -

5 - -

6 -

- -

8 - -

- -

"° - -

" - -

'2 - -

n - -

" - -

15 - -

16 

72 

ExxonM(lbtl [RI 

200097 0000 0000 

H;1nd ,~uqw 

Hand Au\jel 

x 570431 43 

y 654256 40 

' s 
0 

" 

e; 

95 6 

$10 

531 

517 

647 

2BO 

306 

95 

'68 

226 

77 2 

.4$B19''i() ~.Q,, 

A$f!li,il2 S·:JD 

A$£;i911t, 5 6 U 

. 
5 
~ 

" 0 
I 

[' 

Location: 

Contractor: 

WATER DEPTH· 

TOTAL DEPTH DRILLED: 

BOTTOM TYPE: 

0 
w 

" z 
~ 

8ayway Reluie1y 
Linden. NJ 

SGS 

N8 

6 feel 

Meadow Mal I Pe;,1 

Area EEZ-11 

Parent Loca'.>on ASB-797 

DATE DRILLED 11118113 

DRILLER W. Pet!ey 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

UTHOLOGIC CLASSIFICATION ANO COMMENTS 

SM O 0-0 5'- Brwm f"le·me\hum 0AND. loose d•stm.cl pockets of blaci< lar-l<ke ma1enal. !fa~e mck fragments 

------~--- ---cl·-· 6~?i~~~b~;~~~;;~~;~t;s~f;~!~-{~5~:i~~;~;.;;~\n;o~-nr;n~:;:;:;ed.~~.;s-;~;;-;n;;~e-;p;~i:€1s-r;t;,;~;;-;1;ct·~~;: 
like mate,,al. !nJGe m9an•c maJei;ai, mWefale pe!fOletJm-hke odor a1>d s1amrn9_ se.,u-ftcm 

1 S-3 s·- Dark g•ay CLAY. semJ soil. trace Q<garnc matenal. mOOernte pe!rnleum-!:ke O<lOf and stammg 
sem1-lwm 

F8#6Pg 107 .. 108 

1 of I 

End of boring at s· bfllow pilch sed•menls 

TRC Job No 200097 0000 
COMPLETE ERi BORINGS-ALL EEZs xls/ASB-797 



311912014 

("', TRC Environmental Corporation Pltch Area 
Soils 

BORING NUMBER 

ASB-798 57 E. Willow Street, Millburn, NJ 07041 !973) 564·6006 

PROJECT NAME: E:xxonMob1I f'RI 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPEiOIA. · H'1nd Aug~r 

BORING METHOD H<H•d Auqer 

COORO!NATES· x 570726 67 

Y 6S421S Ot 

DEPTH 
z 

>- E' 0 
FROM ·~ ~~ Ww ~ 

SEDIMENT >I e ,, Oo 
SURFACE oz Q <Q 

w= ii: ~~ 
WEETJ " 

w 
0 

0 -
05 ASi:l '!~!)JO(;~ 

'8 
- -

65 

" 74 
- -

''8 

0 120 
- -

'°' AS1) /38130-:\~ 

76 
-

- -

t- -

- -

8 - -

~ -

t- '° -

t- " -

t-
1? -

'° t- -

" t- -

,t-
'5 -

'6 

• 

-··2 

Loo;ation: 8ayway Refinery 
Linden NJ 

Contractor: SGS 

WATER DEPTH· NA 

TOTAL DEPTH DRILLED: 4 F\,el 

BOTTOM TYPE; Meadow Mal I Peat 

0 
w 

A:ea EEZ·11 

Parent l.ocat1on ASB·7'18 

DATE DRILLED 12109/13 

DRILLER W. Pelley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

" z UTHOLOGIC CLASSIFICATION AND COMMENTS 

~ 

SM O·O ,;. Dar~ brown Sil T wit! fH•e·m~uim sand. lrnce organ•C mMtrn1I_ slight pclrn!eum-h<e odor a1"1 
slJ,mng_ loose 
O S-3 (Y- D~rk brow" SiL T and hne-meowm salld, black sta;.,rng dods of rw IJ~R maiellaL sl>ghl pe!role<1m-
1Fke 0001 anO S!af'1Fllj)- IOOS(' 

FB #7 Pg 34-35 

1 of 1 

l;:nd of bonng a1 4' below rnch sediment> 

TRC Job No 200097 0000 
COMPLETE ER; BORING$ - ALL EEZs xls/ASB-798 



3!1912014 

('' TRC Environmental Corporation Pitch Area 
Solis 

BORING NUMBER 

57 E. Willow Street, Millburn, NJ 07041 {97.'.l) 564-6006 ASB-802 

PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA.; Hand Auge1 

BORING METHOD Hand AllfW' 

COORDINATES· x 570643 23 

y- 653995 14 

DEPTH 
z 

>- E 0 
FROM •• ~~ WW " SEDIMENT >I -" oo ,z 

SURFACE oz 0 ,Q 
w~ " --(FEET) " w 

0 

0 

Niii-$0210-G 5 

1'9 ASH-11('21(.>'.:--l 0 

- -
226 

1376 ASS tQ?/1 0 J -~ 

- -
106T 

72 '75 
- -

81' 

' 
1'0 

I- -
203 I 
751 

~ -
1288 

~ 
6 2105 ASA-ii0215 ~J-6 D 

-

~ -

~ 
9 -

r- 10 -

f-
11 ~ 
" -

I-
13 -

I- 14 -

r-
10 -

'6 

i\ 
N 
~ 
0 
I 

---2-

3 

Location: Baywily Ret1r1ery 

lJnden NJ 

Contractor: SGS 

WATER DEPTH: NA 

TOTAL DEPTH DRILLED 6 !eel 

BOTTOM TYPE M1,Mow Mall I Peat 

Area EEZ-11 

Pa!erlt Locatwn ASB-802 

DATE DF·lll .. LED 1112611.'.l 

DRILLER W. Pelley 

Scott Moore 

LOGGED BY R. Guarino 
C. Nicholas 

LITHOLOGIC CLASSIFICATION ANO COMMENTS 

Eleva1mn~ 3 8' 

SM D-0 5 Brown Sil r aM Jmn-me<:J;"m SAND. trace black clay_ ~i"Jhl pe1w1e.,m-l•ke oder a•ld s1a,rnng. mtns\ 

-cl ___ o·g.-1-cFGii'iY~I~i11:kCLAVS•1t:so~;:,-.,-1~ne-~mea-;um·sana:irace-;;_;ois·-;;,,-iii-0<9-;,-,;;,;~;-13r,;-;;;;rmoaer:;;ie·--------

-- ~~:2.!'::·;::~~~!'.?5:!~1!_~~15!.E.?!~'!~R-_'.:'2?0~~--------------------------.. --------------------------~-----~-----
PT 1 0-$ {] - Me;>down M<01 ! Pest moderate to hesvy petm!eum-h~e 0(101 ;md sta1rnng. slighl sheen 

F8#6Pg 122-124 

1o(1 

End of IJOrmg al$' below r•tch sedm•e11ls 

TRC Job NO 200097 0000 
COMPLETf ERi BORINGS -All. EEZs xlsJASB-802 



311912014 

(~' TRC Environmental Corporation 
57 E. Willow Street, MiUb;1rn, NJ 07041 (973) 564-6006 

Pitch Area 
Soils 

BORING NUMBER 

ASB-803 

PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA. Hand Au(!'" 

BORING METHOD; H<1rnl Auget 

COORDINATES· X 570475 06 

y 653$86 95 

DEPTH 
FROM 

SEDIMENT 
SURFACE 

{FEET) 

0 -

- -

2 - -

- -

4 - -

s - -

6 -

- -

- -

8 - -

'° - -

" - -

12 - -

~ 
13 ,_ 

14 - -

15 - -

16 

98 9 AS;J.flOliO (l-0 ~ 

1137 

231 

6B 214 

191 

153 

ND 

37, 

Location: Bayway Refinery 

Linden. NJ 

Contractor: SGS 

WATER DEPTH; Ni; 

TOTAL DEPTH DRILLED 6 fe•~I 

BOTTOM TYPE· M<>actow Mal I PGat 

Area EEZ-11 

Parent Locat1on ASB-803 

DATE DRILLED 11115113 

DRILLER W. Petley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

UTHOLOG!C CLASSIFICATION AND COMMENTS 

---4---- --------- ------ 5 -o~s-s::-N;-p-;~;:;e~;---------.. ----.. ------ -------------------------------

---5--- ._.__________ --;;-r--- s·s~6~0:_-~-,;;;;:;;;-M~~itP'ii·;,-.·;;;;1;;,7,;1e·p;11ro1~~-;;;~1,;;-;.·r:;;;·;;;;d--;1-:i";n~~g~-;,-;;,-_-;r;e;;;--

FB #6 Pg 100-101 

1 or 1 
TRC Job No 200097 0000 

COMPLETE ERi BORINGS-ALL EEZs xls/ASB.803 



3119/2014 

TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

57 E. Willow Street, Mi!lbum. NJ 07041 (973) 564·6006 ASB-804 

' ~ 

5 
~ 

6 -
-

8 -

f-
g 

'° -
f- " 

f-
-,, 

'3 --
" -
18 -

'6 

1663 
-

182 

200 
-

257 

162 

-

-

-

-

-

-

-

-

ASil ell41t. ().~ 5 

• z 

~ 
0 
I 

Location: Bayw1iy Re/;;iery 
L.1nden NJ 

Contractor: SGS 

WATER DEPTH N~, 

TOTAL DEPTH DRILLED: 6 f<WI 

BOTTOM TYPE· Clny 

0 
w 

Area EEz .. 11 

Parent Loca'.;ori ASB-804 

DATE DRILLED 11115/13 

DRILLER W. Pelley 

Scott Moore 
LOGGED BY R Guarino 

M, Bastidas 

" z LITHOLOGtC CLASSIFICATION ANO COMMENTS 

~ 

Elevatmne 4 4' 

SM 0.0-0 S-B<own f•MHned""" SA~JD sub angular fine gravel. some orqm>ic •nalen<il. <.!<Xis o! haHJencd lar-

--pr-- i:~.'::.~!~:~:.l..~'.!.~~!l:t.P.:~1!9!~.':'!!.:'.c~~-':??-~~~-'!.<!_~~~~!~~ci?.?..~~----------
() 5--4 0- Mf';>e!ow MiJl I Peat. m<Xlefale 10 heavy pe1n::ikum-l1ke wJo, "'"I %ll!Hng. ~em.-ftrm 

--cl-- 40:6-oc.-c:r;;;,-crAv~.;011·;0·,r;,;·orga;;,c-ma-;e·,-;ai.-u:1ce·s-;,-;11;~-,-1i\JF1i-10;1;;;.;;er~1;-;pe-1r0ie!J,n·i,keoaur-an<r-

~1ainmg. sfJmdirm 

1 011 
TRC Job No 200097 0000 

COMPLETE ERi BORINGS - ALL EEZs xls/ASB-804 



3119/2014 

('' TRC Environmental Corporation 

57 E. Willow Street. Millburn, NJ 07041 !!:173) 564-6006 

Pitch Area 
Sediments 

BORING NUMBER 

ASB-805 

PROJECT NAME: Exxor.Mob1I H'IJ 

PROJECT NO.: 200007 0000 0000 

SAMPLER TYPE/DIA.; Hand AL!\Jf<r 

BORING METHOD· Hand Augt•J 

COORDINATES· x 570784 20 

y 553775 81 

DEPTH 
z 

>- E 0 
FROM "~ ~~ WW • SEDIMENT 

,, 
" OU ,z 

SURFACE Uz 0 .~ 
w~ " ~~ 

(FEET) " w 
0 

45 ASb./l%M0-05 

8' 
1-- -

'6 

60 
1-- -

52 

3 56 92 
1-- -

67 

212 ASG-r.c,~,u:, 4 G 

1-- -
08 A<;B 8'h'4 i)A 5 

177 
1-- -

95 6 

6 - -

- -

8 - -

1--
D -

10 - -

11 - -

12 -

n - -

14 - -

15 - -

'6 

2 

Locat;on: Bayw;iy Ret•nery 

L•nden NJ 

Contractor: SGS 

WATER DEPTH NA 

TOTAL DEPTH DRILLED 6 le~\ 

BOTTOM TYPE· Clay 

rransect EEZ-11 

Parent Locatmn ASB-805 

DATE DRILLED 11/15113 

DRILLER W. Petley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

UTHOLOGIC ClASSIFtCA T!ON AND COMMENTS 

EJevar.on= 3 9· 
SM O ().() S· O;irk 8<()wn l•n•Mne<hmn SAND_ some sill. some 01gamc ma1ena1. <JC<Ob..::-odor_ no s1a1mng 

"'"°" 

5 0-5 5'· Grny CLAY. 1,111e (!f!)<lrnc malenal. no odor 01 staHHng. ~ornHIFm 

1of1 
TRC Job No 200097 0000 

COMPLETE ERi BORINGS - ALL EEZs_xlsl.A.SB-805 



3/1Sl/2014 

(" TRC Environmental Corporation 
I~ " " .. " 

Pitch Area 
Soils 

BORING NUMBER 

J 57 E. Willow Stree~, MiUbu_m, NJ 07041 (973) 564-6006 ASB-806 

PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPEIOIA.: HamJ A"'J'" 

BORING METHOO· Han{l A<19ttr 

COORDINATES: X 571028 56 

Y 6S394S 82 

DEPTH >-
z 
0 

' FROM ·~ w~ 
WW • SEDIMENT >I ,, ~· :i Q SURFACE 0 

(FEET} < ~ lZ 
0 

~ 
0 

15' A1i<l-50Y~!-".i 5 

18$ - -
592 AS8E(W1-1 ~ 

2 172 
- -

658 

5D 715 ,\SB avJ? 5-~ 

- -
292 

!475 ;,ss ew'f3:.4 
- -

559 

s 1994 ASH lWU4 '.o-~ 

- -
NA 

6 NA -

- -

8 - -

9 - -

10 - -

" - -

12 - -

13 - -

14 - -

15 - -

16 

. 
z 

---:;;---

3 

Location: Bayway Refrnery 
l.lflden N.J 

Contractor: SGS 

WATER DEPTH; NA 

TOTAL DEPTH DRILLED 5 !eH 

BOTTOM TYPE Memlow Mml i Pe<1t 

Area EEZ-11 

Parent Loca11on clSB-806 

DATE DRILLED 11126113 

DRILLER W. Pettey 

Scott Moore 

LOGGED BY R. Guarino 

C. Nicholas 

0 
w 
ii: 
z UTHOLOG!C CLASS!FICA TION AND COMMENTS 

~ 

SM 0-0 S' - B't>wn-d<Hk brown C\ilt ~ntl hne-coar5e sand. 01ckels ol black ta<-hke materml. sligll! petroleum· 

-··c1:_··t6~I~g:5~_~5·;t::,!i,'#?.l~?di;;t1:xv~-;c,;-;e·r,;,,,-_-m-,:a;,;;n,;a;-MJ·-;,;;;ro;9-;m;c;;:;a1eGSimDd.;;~;;;-j';,-\;o:;e;;;;;_1,re·-
[)\1m and s!ammg mm5! 

1 of 1 
TRC Job No 200097 0000 

COMPLETE ERi BORINGS ALI.. EEZs xls/ASB-806 



311912014 

'('' TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

57 E. Willow Street, Millburn, NJ 07041 {973) &64-6006 ASB-807 

PROJECT NAME: ExxonMobil Ef~! 

PROJECT NO.: ZD.0097 0000 0000 

SAMPLER TYPEID!A. f·•and Auger 

SORING METHOD: Hand Auger 

COORDINATES· X 5'/0655 36 

y 053606 '16 

DEPTH >- E FROM ~~ 
WW 0 

z 
0 

SEDIMENT >z 
Ou " 

~~ ,z 
SURFACE Uz 0 <Q 

w~ " ~fil {FEET) ~ 
0 

0 -
NO ASBSGliOOQ'' 

"9 
- -

585 

2 202 
-

~ 
H3 

72 247 
-

324 A$i3-80//3{.l-3S 

322 
-

'°' I 38' - -
54 ' AS8 8D'i/!,; 0-C, ,, 

6 52 4 
-

- -

>- 8 -

9 
~ -

'° - -

" ~ -

~ 
12 -

~ 
'3 -

~ 
'4 -

>- '5 -

'6 

. 
z 
0 

~ 
I 

2 

Location: f3aywi.ly Refinery 

unden. NJ 

Contractor: SGS 

WATER DEPTH: NA 

TOT AL DEPTH DRILLED: 6 leet 

BOTTOM TYPE· Clay 

Area EEZ-11 

Parent LOC8t1on ASB-807 

DATE DRILLED 11114113 

DRILLER W. Petley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

0 
w 
ii z LITHOLOGJC CLASSIFICATION AND COMMENTS 

~ 

SM O l}.1 O'·Gnly-8rown SILT_ <"><l hne-merJium Sand_ trace Ctrgan<c m'>lenal. rJO<:ls of ti~mlene<J lsr-ljke 
ma!ena!_ sl>ghl pe1roK,om-h•e odor and sw"11ng. IO'JS<> 

FB #6 Pg 83-84 

1 of I 

En<! of bonng at 6' below pitch r,HdHllt'rllS 

TRC Job No 200097 0000 
COMPLETE fRI BORINGS ALL EEZs xls/ASB-807 



311912014 

TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

57 E. WHlow Street, Millburn, NJ 07041 (973) 564-6006 ASB-808 

PROJECT NAME: ExxonMobil Em 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA.; 

BORfNG METHOD: 

COORO!NATES· 

DEPTH >-
FROM •w WW 

SEDIMENT >x Ou 
SURFACE uz 

w~ 
{FEET) " 

Q 

2 

72 

~ 
9 -

10 
~ -

~ 
11 -

~ 
12 -

19 - -

~ 
14 -

" - -

16 

HUfl\IAu\)f<r 

HaM Ac.ger 

x 571005 78 

y 6;>J/<;7 35 

z 
E 0 

t~ ~ 

" >' 
9 

.,, 
~ wW w 

0 

61 AS8 ~0810 :;.o 5 

02 

15 

ND 

3$9 

25 8 

45 9 

2'1 

333 

11.4 

43 3 

37 9 

ASB-~oea o-J s 

• z 

~ 
0 
x 

Location: Bayway Ref111<~ry 

l..•riden NJ 

Contractor: SGS 

WATER DEPTH NA 

TOTAL DEPTH DRILLED: 0 reel 

BOTTOM TYPE· ClaylS•ll 

0 
w 

Area EEl-11 

Parerit Locatiori ASB-808 

DATE DRILLED 11111113 

DRILLER W. Pelley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

" z UTHOLOGIC CLASSIFICATION ANO COMMENTS 

> 

O 5-1 0-Gray Brown Sil T. l"W-" ~u!'Klf'l>J\lla' red bwwn me\l.,,m.fine me!<: fragments. W} ooor. ""' s!J""''9 
,, 

''" 

3 0-4 Q'.Grnemsh Srown CLAY. some organic ma!errnl. t<aceteH!cDla f1agmenls ~I 4 0 m> otlm. ,;o 
stamm9_ fom 

FB #6 Pg .56-59 

1 of 1 

End ol boring JI W below p~cn sedJmenis 

TRC Job NO 200097.0000 
COMPLETE ERi BORINGS. ALL EEZs xls/ASB .. 808 



311912014 

TRC Environmental Corporation 
57 E. Willow Street, Millburn, NJ 07041 ~973) 564-6006 

PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA: H<tnd A•l<)'" 

BORING METHOD: Harl\l Auger 

COORO!NATES; X 570933 SS 

y 653565 83 

DEPTH >- E FROM "~ WW • 
z 
0 

SEDIMENT >x 
OU '"' 

~~ 
~z 

SURFACE oz c ~Q 
w~ 1' ~~ 

(FEET) " 
w 
c 

'1 AC;8 S\f}JO-Q "; 

249 - -
271 

7 579 AS8-{lQ911 S-2 0 - -

''° 
'70 

- -
mo 

" 163 
- -

85 

'9 3 >1S'1-8Dg14 0-0' () 

- -
108 

6 108 -

- -

8 - -

9 - -

10 - -

11 - -

'2 - -

'3 - -

14 - -

15 - -

16 

2 

---:i ___ 

Location: Boyw;iy f<:elmery 

lmden ~JJ 

Contractor: SGS 

WATER DEPTH NA 

Transect [E/'. .. 11 

Pare11t Locallon ASB-809 

DATE DRILLED 11113113 

TOTALOEPTH DRILLED: 6 teet 

DRILl.ER W.Pelley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

---.----~-

BOTTOM TYPE: Ciay 

c 
w 
~ 
2 
0 

LITHOLOGIC CLASSIFICATION AND COMMENTS 

ML 0 0-0 5·Re<J-Brnwn-Grny Sil T, rme-rned1um satld, ~omf' organ•c ma!erial. sl'\)ht petrolf!Um·hke odor and 

~~'!~': 1!:>L!<.:'9.':.':' ............. __________________________ ··-------------~-----~---- ---------------
PT 0 5.4 Q'. Mea(IOW Mal! Peal. m-0dernte pel"'leum-~ike odor and staming. hrm 

FB#6Pg70-71 

1 or 1 

End ol OOnrt\J al 13' bdow p<lfl> sed•ments 

TRC Job No 200097 0000 
COMPLETE ERi BORINGS. ALL 5EZs xls/ASB-809 



3/1912014 

TRC Environmental Corporation Pitch Area 
Sediments 

BORING NUMBER 

57 E. Willow Street, Millburn. NJ 07041 (973) 564-6006 ASB-810 

PROJECT NAME: b;xonMob1I ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA.· Hand Auger 

BORING METHQO, Hand AH\Ji" 

COORDINATES: X S708S7 36 

Y S53S50 93 

DEPTH >-
z 
0 'E FROM ocw 5 i= WW " o< 

SEDIMENT >z ~ OU ,z 
SURFACE uz 0 «2 

w~ < ww 
!FEET) " w 

0 

~ 
0 

63 AS8·BIQ0.() ~; 

537 - -
687 

'°" f- -
718 

1093 - -
5'13 

72 1313 AS8 ~ '('K\ 5-4 D - -
3'2 

5 376 «.SfHl10/4 ~-5 G 

- -
202 

6 NA 
-

- -

- -
9 - -

'° - -

11 - -

12 - -

13 - -

1' - -

15 - -

16 

• z 
0 

~ 
z 

-2---

Location: 8ayway Flef1ne.ry 
Lmden NJ 

Contractor: SGS 

WATER DEPTH: NA 

TOTAL DEPTH DRILLED 6 feel 

BOTTOM TYPE: Clay 

fransect EEZ-11 

Parent Location ASB-810 

DATE DRILLED 11113113 

DRILLER W. Pet!ey 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

UTHOLOG!C CLASSlFJCAT!ON ANO COMMENTS 

EJevatmn~ 4 ()' 
SM 0_0-0 !'i-Re0-8rown GH•y SIL fme.med•um sancL ~ome orgamc maten~I- !ace grny c1a,_ no Odor. m:> 

·------- :1..''!!i!.'!'2.c~!'!:.':'.'!:~'l-------·------·------.... ------------------------------------------- ---------------------· 
PT O S--4.S--Memlaw Mat I Peat_ moderale petroklum-ltke ooor amJ swmmg_ sem>·l"m 

CL .;:-s:B-ii7-G;~y clAY~ t;a~:;-;;g,-,,;,;-;-;;;1;,~;;1_-lmce ;:;-,·e1i1,;m;n1s~;;;-;;:1er~t~ 1" -_.;:1~Jhl~ro1e-;;;;;_r,ke oc10, 
and staming 501! 10 lmn 

FB#6Pg10-71 

1 or 1 

End ol t>ormg ate· below pltCh s.ed•men1s 

rRc Job No 200097 0000 
COMPLETE ERi BORINGS-ALL EEZs xls/ASB-·810 



311912014 

. 
BORING NUMBER 

( TRC Environmental Corporation Pitch Area 
Sediments 

57 E. Willow Street, Millburn, NJ 07041 j973) 5S4-SOOS ASB-811 

PROJECT NAME: EXX\JnMob1l Ei~I 

PROJECT NQ_; 200097 0000 0000 

.. 

SAMPLER TYPE/DIA.: Hand A.iqer 

BORING METHOD: Han(I Auger 

COORDJNATES: x 570749 g4 

y 1353851 23 

DEPTH z 
>- e 0 

FROM •oo ~t=: WW " •• SEDIMENT >' " 00 
,, 

0 .2 SURFACE Oz 
w~ ~ 00 ~ {FEET) " c 

0 
~ 

67' A$$311i0·0S 

' 
239 - -
1228 ASf;.fl>l/1.15 

2 '°' ~ -

79 8 

3 n ne 
I- -

321 

' 
939 

I- -
1'0 

5 '46 
I- -

1305 

6 2179 AS~.-$111~06() 

I-

I-
7 -

I-
8 -

I- 9 -

~ 
rn -

" - -

" - -

I-
n -

- " -

15 - -

. "· 

. 
z 
0 
~ 

" 0 

' 

' 

. .. 
frar.sect EEZ-11 

Location: B<Jyway Ret.r.ery P<.irent Location ASB-811 

Linder. NJ 

Contractor: SGS 
DATE DRILLED 11126/13 

WATER DEPTH: 'A DRILLER W. Pet!ey 

Scott Moore 

TOTAL DEPTH DRILLED: S F\lCI LOGGED BY R. Guarino 

" g...,. 
oz 
0~ .. c-
w 
00 

C. Nicholas 

BOTTOM TYPE: Mea\low M<ill I P~al 

c 
w 

" z 
~ 

PT 

UTHOLOGIC CLASSIFICATION AND COMMENTS 

. 

E!evaMn" 4 IY 
O.O·S (}'. Mea<:!ow Mm I Peat, Jntl [Jar' bmwn nn;iamc s!~ tlay. !race fme sand. m<><lerJte 10 heavy 
pel•ok:um-l•Ke odot and s\;Hnmg 

FB#6Pg120-122 

1 ot ! 

Sltghl sheen al 1 S. fePI 

End of bonn\; at 6' below rrtrJ• sedm,,1rits 

. 

T.'<C Job No 200097 0000 
COMPLETE ERi 80R\NGS - All EE:Zs.xls/AS8·811 



3119/2014 

(" TRC Environmental Corporation 
57 E. Willow Street, Millburn, NJ 07041 (973) 564-6006 

Pitch Area 
Soils 

BORING NUMBER 

ASB-825 

PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200091 0000 0000 

SAMPLER TYPE/DIA.· Han<! A<1\lll' 

BORING METHOD Hnnll ;\u\)Cl 

COORDINATES· X s-10145 27 

y &S4'.l06 "18 

DEPTH >- 1r FROM ·~ WW ~ 

z 
0 

~ i= 
SEDIMENT >Z 

OU " ~~ 
SURFACE uz a ~Q 

w~ ~ 00 ~ 
jFEET) " 

w 
a 

0 -
?.4 61 «Ci8 O<",>i!JIJ. ()~ 

'" - -
'98 

2 " s - -
9'8 r,!c;\J VY) '.!-2 ~ 

" 420 
- -

112 

2'5 
- -

176 

67 7 
- -

'" /,SB 87'.,1$ 5;_; () 

6 1' 6 
-

- -

8 
~ -

~ -

'° ~ -

" ~ -

~ " -

f--
'3 ·-

f--
'4 -

f--
'5 -

'6 

2 

Location: 8ayway Refinery 

Linden NJ 

Contractor: SGS 

WATER DEPTH· NA 

TOTAL DEPTH DRILLED: 6 reel 

BOTTOM TYPE: Clay 

Area EEZ-11 

Parent Location ATP-2 

DATE DRILLED 11116113 

DRILLER W. Pelley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

UTHOLOGIC CLASS!F!CA T!ON ANO COMMENTS 

·-sM·- o·s~1-o:_·c;ay·;;;;:,;.;;·;,;{;":;;;-.;;;,~;:;;-s:;.;:No:·;ntJ~~;~-;1;1,;g;;~~i:i;~c;;-;;g;;;;-;;;;;;;;;;1·-;;;-od~:;;\e·p~~;;1;~;;: 

lf'::;f_Qil_~!:.J.<."1.~1~!'.!rf'..(!.J!!.O.ilf. __________________________________________________________ ~----------------------
Cl 1 G.1 !:>"-Gray brown Sli1y CLAY, trace orgarncs. m<Xlernte p.:!mleum-lJ'-e Odm and staming. sem1-fom 

1 S-2 G"- Red b<owr>-grny !w.>wn .o..ity CLAY. some subangu!<ir med;um gravel. trace OnJB1\JCs. moderale 
pel10icum-l,ke mlor <im.! sra,mng. sem>-fam 
2 0-3 O'-Red»l1 lm>wn-<latk \)<ay CLAY. l!IM !me-medium Q<ave!_ aml suba'1gular rock fragments. l<ace 
orgamc matenal. moderatl! pelroleum-hke Odo< arnl swming, semHum. wel 

3 5-6 D"- Dark 9r;1y s•lly CLAY. a"d !me-meo•um sand_ some fme-merl•um subang,,Jar rock ffagmenis 
some organ<e matenal. modern!e p1~ltole11m·l•ke wor an{J stam11)g, sem~fum, we\ 

1 of 1 

End ol bonng al 6' below pi1cl1 sedtmenl~ 

r RC Job No 200097 0000 
COMPLETE ERi BORINGS - All EEZs xis/A fP-2 



3/1912014 

TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

57 E. Willow Street, Millburn, NJ 07041 (973) 564-6006 ASB-812 

PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPEIOIA.. Hand f,U(J•1' 

BORING METHOD H<1nd A<1(1er 

COORDINATES X 570S88 46 

Y &"43S9 29 

SURFACE ~ 
(FEET) 

. 
6 
~ 
~ 
0 
r 

Location: Bayway Refinery 

Linden NJ 

Contractor: SGS 

WATER DEPTH· NA 

TOT AL DEPTH DRILLED; 2 k<>I 

BOTTOM TYPE; Clay 

Area EEZ·11 

Parent Location ASB·8i' 

Dr\TE DRILLED 12103113 

DRILLER W. Petley 

Scott Moore 

l.OGGEO BY R. Guarino 

M. Bastidas 

UTHOLOGIC CLASSIFICATION AND COMMENTS sJ~~Er~ I 
~~~~"'96""'~~..d~~~~~~~~~~~~~~~~~~~~~~~ 

0 -

- -

- -

- -

- -

5 - -

6 - -

- -

- -

- -

10 - -

11 - -

12 - -

13 - -

14 - -

1S - -

16 

179 ASSB12it-05 

Elevat1on~ 9 3' 

SM 0 0-1 s·-Rerl t>J"Qwn SILT ;;ind luw-co<1tse sand, poss•hle shale rock fragments. some orgamc: mmer!<il 
bla<::~ sla"'mJ. p(l{',kels ol h<H(l(rn('tl tar-l1ke malenal. s!igh! pelmleum·h~e odor a"d stammg. loose 

80 1 --·;er--- ---------- ---cl-- r-5:2-o':Re<re,o;;n-;,1r;cUiY~-somer;ne~med,um-s~;,d.-;r;;c;-;g<av.;r;;mi-siit.ang:iiar·ro<:rFa:g;,;e-,<ls----

...____ ....._. ____ .~~·~+-~-+~~~i--~-l'""•'"~"'~"'"""""'""""""·'c'"c' c""""~'""'""0~"""""'"c""~"""'""""""'"~~~~~~~~~~~~~~~--< 

FB#6Pg 131-133 

I ol 1 

End of bonng at Z below pilGh sediments 

TRC Job No 20009'1 0000 
COMPLETE ERi BORINGS-ALL EEZs xls/AS8·87 



3119(2014 

TRC Environmental Corporation 
57 E. Willow Street, MWbum, NJ 07041 {973) 564-6006 

Pitch Area 
Soils 

BORING NUMBER 

ASB-813 

PROJECT NAME: ExxonMobil El~I 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA.: Hand Auger 

BOR!NG METHOD; Hand Au~Jm 

COORDINATES· x 570612 65 

y 653659 36 

DEPTH z 
>- e 0 

FROM ~m WO 
WW ~ ~. 

SEDIMENT >• ~ "z Ou 
0 •o SURFACE Uz ~iii w~ ~ 

(FEET) ~ w 
0 

0 -
35 4 ASS ~I ,;(>(I G~ 

33 3 
-

168 

290 Aelf;.f,1'.\115-?0 - -
'69 

60 '"' - -
676 

952 - -
1069 ASlJ-1!1:!1" Q .. 4 ~ 

5 1053 /\'.>[J.1!1'.<M ~-!) 0 

- -
NA 

6 NA 
-

-

8 - -

9 - -

'° - -

- " ~ 
" - -

13 - -

" - -

'5 - -

'6 

·2··--

location: 5,,1yway Retmery 

l.1riden NJ 

Contractor: $GS 

WATER DEPTH; NA 

TOT AL DEPTH DRILLED 6 feot 

BOTTOM TYPE Clay 

Area EEZ-11 

Parent Locat1on ASB .. 88 

DATE DRILLED 11114/13 

DRll.LER w. Pelley 
Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

LITHOLOGIC CLASSIFICATION AND COMMENTS 

Elev<t!<e>n• 4 2· 
SM 0 0-0 S"-0Mk-8mwn hne-med<Wll SAND. hardened 1ar-1;;.,e matenal. rnodernle pelroleLlm-l1ke odor arn:l 

----------- --------- ~~'!~'!~\L!'!~~':~----------------------------------------------------- --------------------------------------------
PT [) S-5 o·-Me;..:Jow M<it I Pea!. modernle 1o heavy pelrnffmm-loke odor am! sta1mng. sem~fmn 

FB#6Pg81-82 

1 of 1 

End of boring al 6' below p•l('.h oMHniml~ 

TRC Job No 200097 0000 
COMPLETE ERi BORiNGS ·ALL EEZs xls/ASB .. 88 



311912014 

TRC Environmental Corporation 
57 E. Willow StreH, Millburn, NJ 07041 (973) 564-6006 

PROJECT NAME: Exxo11Mob1I ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA.· H;1ml Au\Je' 

BORING METHOD; Hi!n(1Au9er 

COORDINATES; x 5/0597 82 

y 6$4240 60 

z 
FROM [ 

0 
'j i= 

location: Bayway Refinery 
L•nden ~JJ 

Contractor: SGS 

WATER DEPTH: ~M 

TOTAL DEPTH DRILLED 6 leel 

BOTTOM TYPE: Meadow Mdl I h'MI 

BORING NUMBER! 

ASB-815 
Area EEZ-11 

Paren1 LocatJon ASB-121 

DATE DRILLED 12192013 

DRll..LER W. Pelley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

SEDIMENT }!: """ 1!!11 •• ,z 
w 
;;: 
z 
~ 

UTHOLOGIC CLASSIFICATION AND COMMENTS 
SURFACE 9 

(FEET) c.. 

'~ 
0 

97 

'" f- -
199 

169 
~ -

2SS 

3 " 279 
~ -

67 

' 
7'? 

- -
39 

60 
~ -

90 

6 15 -

~ -

- -

9 - -

'° ~ -

" - -

~ 
12 -

'3 - -

" - -

'5 -

'6 

·"' 00 00 w 
0 

toSiJ 8 '."".}0 5 

;,CifV! '.•iG S-20 

Afii).i\1'l/2~-3G 

;,:;;:J-81'.>fi~60 

FB#7 Pg 29·31 

1of1 

Elevat,an~ 4 4' 

TRC Job No 200097 0000 
COMPLETE ERi BORINGS -Al .. L EEZs xlslASB-121 



3119/2014 

TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

ASB-815 57 E. Willow Streel, Millburn, NJ 07041 ~973) 564-6006 

PROJECT NAME: 

PROJECT NO.: 

SAMPLER TYPEIDlA. 

SORING METHOD: 

COORDINATES: 

DEPTH >-
FROM ·~ WW 

SEDIMENT 
,, 
Ou 

SURFACE uz 
w~ 

(FEET) " 
~ 

D 

- -

2 - -

3 72 
- -

~ -

- -

8 -

~ -

8 - -

- -

~ 
10 -

~ " -

" - -

>-- '3 -

14 
~ -

15 
~ -

10 

ExwnMobll E r-·n 

200097 0000 0000 

HiHld AtJ9er 

Hand Auger 

x 57013356 

y 654374 30 

z 

[ 
0 

~j:: •• " ,z 
0 <Q 
< ~~ w 

0 

ND 

"' 
84 

115 

178 

189 

258 

1265 

;70 

1073 

272 

169 

. 
§ 
" 0 

' 

Location: Bayway Refinery 
L•nOen N,J 

Contractor: SGS 

WATER DEPTH: NA 

TOTAL DEPTH DRILLED· 6 feel 

BOTTOM TYPE: Meadow Mal I PeJI 

Area UCZ-11 

Parent Location ilSB-122 

DATE DRILLED 12109/13 

DRILLER W. Pelley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

UTHOLOGIC CLASSIFICATION AND COMMENTS 

2 ----------- --Fill- o·s::1o::T;;;-1:.-:.;·;;;;;;;;1;;:;c;:.;;r1-,·o-,gao:c·;;;;;.;;,:.;1·;~~~-;;ii:-;;:;;;-;;;:;;:c;1-;;r.1·:;~mx1era1e·;;;-;oi~~;,;;.b~.;---

odo1 and s\at~ing. tm91rn,,ng of what appea's 10 bf! impacted peat a1 3 S feel 

1 of 1 
TRC .Job No 200097 0000 

COMPLETE ERi BORl~lGS - ALL EEZs xlslASB-122 



3119/2014 

( TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

57 E. Willow Street, Millburn, NJ 07041 (973) 564-6006 HSB-229 

PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPEIO!A_· Hand Auge1 

BORING METHOD: Hand Auger 

COORO!NATES: X 570465 76 

y 653501 82 

DEPTH >- E FROM " 00 WW ~ 

SEDIMENT >I " Oo 
0 

z 
0 

~ i= •• 
" z SURFACE oz <Q 

w~ " 00 ~ (FEET) " a 

-

2 • 0 
I 

Location: Bayway Refinery 

L•nclen Nj 

Contractor: SGS 

WATER DEPTH· NA 

TOTAL DEPTH ORJLLEO 11 ffel 

BOTTOM TYPE: Clay 

Area EEZ-2a 

Parent Loccil1on HSB-229 

DATE DRILLED 11125113 

DRILLER W. Pelley 

Scott Moore 
LOGGED BY R. Guarino 

C. Georgiadis 

a 
w 
ii: 
z UTHOLOGIC CLASSIFICATION AND COMMENTS 

~ 

88 HS8 VSJ/O O '' GP-SW 0-0S- Red 8rnwn hne-rnednim SAND. ;md coa<o~ gravel. slight pe1mleum-ltke o'J"' m>d sla>rrn>g, loose 

33 2 
- -

21-7 

81 3 
- --

68_9 

51 7 
- -

'98 

91 8 
- -

94 8 

934 
- -

92_ 1 

6 132 88_8 
- -

30 3 

37 
- -

43_3 

8 466 
- -

7' 

'9 9 
- -

76 7 

10 30 
t- -

431 

11 58_8 
t-

t- 12 -

t-
13 -

t- " -

" -

w 

HS8 22\il~ (di 

f-LSf, J)'!IO\ ~.-! 

!'SB-22911 ~·B 

HSB-:<-we~.9 

Hi;fl-?7'119 ~-10 

2 ----------- --s~.:;1-- 0·5715· g,-;:;.;,1;n·ea;urn:c;;:atse·sxND:-;0;;1;:;:;;;1"i>rlJC<r.-a1,;;,;;1:r.;octera1e·;:;erroicum.::ke:·(;do7an(rstaon,ng~ 

Wit I 

PT 1·5:5·5:_ M.~:;,;;;;,-;:;-;;1:-r>e;;1.-s1;gr;1;;e1r·;i;,·,~m:1·:~;·00·0;;;-,;,;-;-;;;~;,;g:--;,;:;,:;~r,r,:;,--

Ffl#6Pg 114-11/ 

1ol1 

End or bo•lng at I I' below pitch se11menls 

TRC ,Jot; No 200097 0000 
COMPLETE ERi BOR!NGS ALL EEZs xls/HSB-229 



311912014 

('' TRC Environmental Corporation Pitch Area 
Soils 

BORING NUMBER 

HSB-230 57 E. Willow Street, Millburn, NJ 07041 ~973) 564-6006 

PROJECT NAME: ExxonMobil ERi 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPEIDIA.: 

SORING METHOD: 

COORDINATES 

DEPTH >-
FROM •w WW 

SEDIMENT >z Ou 
SURFACE uz 

w~ 
{FEET) " 

- -

~ 

3 
~ -

48 

~ -

t-
5 -

I- 8 

~ -

~ 
8 -

t- -

t-
HJ -

t- " -

12 
~ -

13 
t- -

" t- -

~ " -

'6 

Ham! Augm 

Hantl Auger 

x 57057646 

y 653616 31 

z 
e a 

~ i= 0 •• " ,z 
a <Q 

" ww 
w 
a 

93 8 >-lSb .'?WU 0-G 5 

76.6 

'7 2 

1033 

37.6 

NA 

NA 

NA 

37 8 

. 
z 
2 • a 
z 

Lo<:.:ation: Bayway Refinery 

Linden NJ 

Contractor: SGS 

WATER DEPTH NA 

TOTAL DEPTH DRILLED· 6 feet 

BOTTOM TYPE: Cl;;y 

Area E:EZ-2a 

Parent Locc1t1on HSB-230 

DATE DRILLED 11114113 

DRILLER W. Petley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

a 
w 
~ 
z LJTHOLOGIC CLASSIFICATION AND COMMENTS 

~ 

Eleval1ono 4 1' 

SM O 0-·3 O'-O~"k-Brown S!L T.and tine sand. 1mce orgnrHC ma!enal shgr1t 10 moderate petrolrnJm-ltf:e odor and 
s1a1nL<1g, loose 10 semi.firm 

F8 #6 F'g 79-80 

1 ot 1 

E:nd or tx:irmq iii 6' below prtch wd:men!s 

rRC Job No 200097 0000 
COMPLETE ERi BORINGS - P..ll EEZs xlslHSB-230 



3/19/2014 

~ {' TRC ,~~vironmental Corporation 

~~Jllow Street. Millburn, NJ 07041 \973) ~~4~6006 
Pitch Area 

Soils 

BORING NUMBER 

HSB-231 

PROJECT NAME: ExxonMobil Ef'I 

PROJECT NO.: 200097 0000 0000 

SAMPLER TYPE/DIA.; HJnd Augm 

BORING METHOO· Hand AU(W' 

COORDINATES· x 570576.45 

y 653616 30 

DEPTH z 
>- E 0 

FROM " ~ ::: i= WW • •• SEDIMENT >" .e ,z Ou 
SURFACE uz 0 <Q 

w~ a: ~~ 
(FEET) " 

w 
0 

0 

I- -
HSD-?'l1!11).;0, 

195 
I- -

460 

115 - -
86 

'' 59 HSU n;r:;'.,-4 n - -
45 6 I 

5 52 2 •'5(1-?:!114~-SJ - -
50 

6 30 8 H~lD-7'.1115 ,, 6 (' - -
35 1 

'3 6 11SD ?'.!116 6 I 0 
- -

NA 

8 NA 
-

- -

rn - -

11 - -

I- " -

13 - -

" - -

15 - -

16 

• z 
0 

~ 
" 

3 

Location: 8ayway Ref>nery 

Lmden NJ 

Contractor: SGS 

WATER DEPTH NA 

TOT AL DEPTH DRILLED: 8 f~el 

BOTTOM TYPE: Clily 

0 
w 

Area EF..Z-2a 

Parent LocaltDn HSD-231 

DATE DRiLLED 11113113 

DRILLER w. Pelley 

Scott Moore 

LOGGED BY R. Guarino 

M. Bastidas 

" z LITHOLOGIC CLASS!FlCA TION AND COMMENTS 

~ 

SM O O·O ! O'-D~1k-8'own Sill and hoe Sand !lace organ<c rnatmml. •rnx1er;Jt<;t pelroleum-hke odor and 
3l~Fn<f\{). i()(lS~ 

FB 116 Pg 74-15 

1 of 1 

End of bormg al e· below pit~h .;o\11m,mts 

TRC Job No 200097 0000 
COMPLETE ERi BORINGS-All EEZs xls/HSB-231 





GROUNDWATER LEVEL INFORMATION: 
    Groundwater was observed at approximately 0.5 ft. below ground

surface during drilling.
    Groundwater was observed at approximately 3 ft. below ground

surface at the end of drilling.
GENERAL NOTES:
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Clayey SAND (SC): black, wet

Pitch Material: black, wet, with sand, cinders,
and ash

Sandy Lean CLAY with Gravel (CL): reddish
brown, wet, very soft

PEAT: black, wet, very soft

The boring was terminated at approximately 5
ft. below ground surface.  The boring was
backfilled with soil cuttings and bentonite on
October 24, 2016.

Hand auger to 0.5 feet

6"

NR

BORING LOG GEO-1 APPENDIX

1 of 1

BORING LOG GEO-1

LABORATORY RESULTS

Lithologic Description

PAGE:

FIELD EXPLORATION

GEO-1XOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62918° N
Longitude: -74.21837° E

Approximate Ground Surface Elevation (ft.): 7
Location Offset: At Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

10/24/2016

60° F, sunny Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger & Hollow-stem Auger

8 in. O.D.

none
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GROUNDWATER LEVEL INFORMATION: 
    Groundwater was observed at approximately 0.5 ft. below ground

surface during drilling.
    Groundwater was observed at approximately 0.5 ft. below ground

surface at the end of drilling.
GENERAL NOTES:
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Clayey SAND (SC): black, wet

Pitch Material: black, wet, with sand, cinders,
and ash

Sandy Lean CLAY with Gravel (CL): reddish
brown, wet, very soft

PEAT: black, wet, very soft

The boring was terminated at approximately 5
ft. below ground surface.  The boring was
backfilled with soil cuttings and bentonite on
October 25, 2016.

Sample tube angled ~25°
from vertical

Sample tube angled ~25°
from vertical

PP=0.75

2"

21"

BORING LOG GEO-1A APPENDIX

1 of 1

BORING LOG GEO-1A

LABORATORY RESULTS

Lithologic Description

PAGE:

FIELD EXPLORATION

GEO-1AXOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62918° N
Longitude: -74.21837° E

Approximate Ground Surface Elevation (ft.): 7
Location Offset: 1' S of Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

10/25/2016

50° F, sunny Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger

8 in. O.D.

none

A
dd

iti
on

a
l T

es
ts

/
R

em
ar

ks

B
lo

w
 C

ou
nt

s(
B

C
)=

U
nc

or
r.

 B
lo

w
s/

6 
in

.

P
oc

ke
t P

en
(P

P
)=

  t
sf

Li
qu

id
 L

im
it

P
la

st
ic

ity
 In

de
x

(N
P

=
N

on
P

la
st

ic
)

D
ep

th
 (

fe
et

)

5

10

A
pp

ro
xi

m
at

e
E

le
va

tio
n 

(f
ee

t)

5

0

-5

G
ra

ph
ic

al
 L

og

S
am

pl
e

N
um

be
r

R
ec

ov
er

y
(N

R
=

N
o 

R
ec

ov
er

y)

U
S

C
S

S
ym

bo
l

W
at

er
C

on
te

nt
 (

%
)

Sh-1A

Sh-2A

CHECKED BY: JPL

DATE: 2/6/2018

DRAWN BY: DEP

REVISED: -

gI
N

T
 F

IL
E

:  
K

lf_
gi

nt
_m

as
te

r_
20

16

gI
N

T
 T

E
M

P
LA

T
E

:  
E

:K
LF

_
S

T
A

N
D

A
R

D
_G

IN
T

_L
IB

R
A

R
Y

_2
01

6
.G

LB
   

[K
LF

_B
O

R
IN

G
/T

E
S

T
 P

IT
 S

O
IL

 L
O

G
]

P
LO

T
T

E
D

:  
02

/0
6/

20
1

8 
 0

5
:0

9 
P

M
  B

Y
:  

D
P

ag
el

PROJECT NO.: 20168335

S
am

pl
e 

T
yp

e



GROUNDWATER LEVEL INFORMATION: 
    Groundwater was observed at approximately 0.5 ft. below ground

surface during drilling.
    Groundwater was observed at approximately 2 ft. below ground

surface at the end of drilling.
GENERAL NOTES:
PS-# = Piston Sampler Shelby Tube
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Pitch Material: black, wet

PEAT: black, wet, very soft

Sandy Lean CLAY (CL): light brown, wet, very
soft

The boring was terminated at approximately 6.5
ft. below ground surface.  The boring was
backfilled with soil cuttings and bentonite on
October 31, 2016.

Hand auger to 1 foot

PP=0.5

PP=0.5

24"

24"

BORING LOG GEO-2 APPENDIX

1 of 1

BORING LOG GEO-2

LABORATORY RESULTS

Lithologic Description

PAGE:

FIELD EXPLORATION

GEO-2XOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62915° N
Longitude: -74.21810° E

Approximate Ground Surface Elevation (ft.): 7
Location Offset: At Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

10/31/2016

50° F, sunny Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger & Hollow-stem Auger

8 in. O.D.

none
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GROUNDWATER LEVEL INFORMATION: 
    Groundwater was observed at approximately 1 ft. below ground

surface during drilling.
    Groundwater was observed at approximately 1 ft. below ground

surface at the end of drilling.
GENERAL NOTES:
PS-# = Piston Sampler Shelby Tube
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Pitch Material: black, wet, with sand

Pitch Material: black, wet

PEAT: black, wet, very soft

The boring was terminated at approximately 5.5
ft. below ground surface.  The boring was
backfilled with soil cuttings and bentonite on
October 28, 2016.

Hand auger to 1 foot

Sample tube angled ~25°
from vertical

PP=0.25

PP=0.25

18"

20"

BORING LOG GEO-3 APPENDIX

1 of 1

BORING LOG GEO-3

LABORATORY RESULTS

Lithologic Description
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FIELD EXPLORATION

GEO-3XOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62929° N
Longitude: -74.21799° E

Approximate Ground Surface Elevation (ft.): 8
Location Offset: At Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

10/26/2016 - 10/28/2016

50° F, sunny Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger & Hollow-stem Auger

8 in. O.D.

none
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GROUNDWATER LEVEL INFORMATION: 
    Groundwater was observed at approximately 1 ft. below ground

surface during drilling.
    Groundwater was observed at approximately 1 ft. below ground

surface at the end of drilling.
GENERAL NOTES:
PS-# = Piston Sampler Shelby Tube
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Pitch Material: black, wet

Sandy Lean CLAY (CL): reddish brown, wet,
very soft

Meadow Mat: black, wet, very soft

The boring was terminated at approximately 5
ft. below ground surface.  The boring was
backfilled with soil cuttings and bentonite on
October 31, 2016.

PP=0.75 22"

BORING LOG GEO-4 APPENDIX

1 of 1

BORING LOG GEO-4

LABORATORY RESULTS

Lithologic Description
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FIELD EXPLORATION

GEO-4XOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62917° N
Longitude: -74.21781° E

Approximate Ground Surface Elevation (ft.): 6
Location Offset: At Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

10/31/2016

50° F, sunny Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger

8 in. O.D.

none
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GROUNDWATER LEVEL INFORMATION: 
    Groundwater was observed at approximately 1 ft. below ground

surface during drilling.
    Groundwater was observed at approximately 1 ft. below ground

surface at the end of drilling.
GENERAL NOTES:
PS-# = Piston Sampler Shelby Tube
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Pitch Material: black, wet

The boring was terminated at approximately 3
ft. below ground surface.  The boring was
backfilled with soil cuttings and bentonite on
November 01, 2016.

PP=0.25 24"

BORING LOG GEO-4A APPENDIX

1 of 1

BORING LOG GEO-4A

LABORATORY RESULTS

Lithologic Description
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FIELD EXPLORATION

GEO-4AXOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62917° N
Longitude: -74.21781° E

Approximate Ground Surface Elevation (ft.): 6
Location Offset: 1' E of Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

11/01/2016

50° F, sunny Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger

8 in. O.D.

none
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GROUNDWATER LEVEL INFORMATION: 
    Groundwater was observed at approximately 0.5 ft. below ground

surface during drilling.
    Groundwater was observed at approximately 1 ft. below ground

surface at the end of drilling.
GENERAL NOTES:
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Pitch Material: black, wet

PEAT: black, wet, soft

The boring was terminated at approximately 5
ft. below ground surface.  The boring was
backfilled with soil cuttings on October 26, 2016.

Hand auger to 0.5 feet

Sample tube angled ~25°
from vertical

Sample tube angled ~25°
from vertical

PP=1.0

NR

13"

BORING LOG GEO-5 APPENDIX
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BORING LOG GEO-5

LABORATORY RESULTS

Lithologic Description
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GEO-5XOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62912° N
Longitude: -74.21758° E

Approximate Ground Surface Elevation (ft.): 5
Location Offset: At Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

10/25/2016 - 10/26/2016

50° F, overcast Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger & Hollow-stem Auger

8 in. O.D.

none
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GROUNDWATER LEVEL INFORMATION: 
Groundwater was not encountered during drilling or after
completion.
GENERAL NOTES:
PS-# = Piston Sampler Shelby Tube
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Pitch Material: black, wet

PEAT: black, wet, very soft

The boring was terminated at approximately 5.5
ft. below ground surface.  The boring was
backfilled with soil cuttings and bentonite on
October 28, 2016.

Hand auger to 1 foot

PP=0.25

PP=0.25

24"

24"

BORING LOG GEO-5A APPENDIX

1 of 1

BORING LOG GEO-5A

LABORATORY RESULTS

Lithologic Description
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FIELD EXPLORATION

GEO-5AXOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62912° N
Longitude: -74.21758° E

Approximate Ground Surface Elevation (ft.): 5
Location Offset: 1' S of Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

10/28/2016

50° F, partly cloudy Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger & Hollow-stem Auger

8 in. O.D.

none
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GROUNDWATER LEVEL INFORMATION: 
Groundwater was not encountered during drilling or after
completion.
GENERAL NOTES:
No samples taken.
The exploration location and elevation are approximate and were
estimated by Kleinfelder.

Pitch Material: black, wet

PEAT: black, wet, with intermixed pitch
material and meadow mat, sulfur odor

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with soil cuttings and bentonite on
October 31, 2016.

BORING LOG GEO-6 APPENDIX

1 of 1

BORING LOG GEO-6

LABORATORY RESULTS

Lithologic Description

PAGE:

FIELD EXPLORATION

GEO-6XOM Bayway Pitch
Bayway Refinery Complex

Linden, NJ

KLEINFELDER - 180 Sheree Blvd., Suite 3800  |  Exton, PA  19341  |  PH: 610.594.1444  |  FAX: 610.594.2743  |  www.kleinfelder.com
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Latitude: 40.62909° N
Longitude: -74.21710° E

Approximate Ground Surface Elevation (ft.): 4
Location Offset: At Stake

 Surface Condition: tidal marsh flat

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:

NAD83 - NAVD88 Geoprobe 7720DT

J. Lewis

SGS Drilling

-90 degreesPlunge:

Drilling Company:

Drilling Method:

Drilling Equipment:

10/31/2016

50° F, sunny Exploration Diameter:

D. Pagel

Hammer Type:

Hand Auger

8 in. O.D.

none
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KEY-1

APPENDIX

Bayway Refinery Complex
1400 Park Avenue

Linden, NJ

     The report and graphics key are an integral part of these logs.  All
data and interpretations in this log are subject to the explanations and
limitations stated in the report.

     Lines separating strata on the logs represent approximate
boundaries only.  Actual transitions may be gradual or differ from
those shown.

     No warranty is provided as to the continuity of soil or rock
conditions between individual sample locations.

     Logs represent general soil or rock conditions observed at the
point of exploration on the date indicated.

     In general, Unified Soil Classification System designations
presented on the logs were based on visual classification in the field
and were modified where appropriate based on gradation and index
property testing.

     Fine grained soils that plot within the hatched area on the
Plasticity Chart, and coarse grained soils with between 5% and 12%
passing the No. 200 sieve require dual USCS symbols, ie., GW-GM,
GP-GM, GW-GC, GP-GC, GC-GM, SW-SM, SP-SM, SW-SC, SP-SC,
SC-SM.

     If sampler is not able to be driven at least 6 inches then 50/X
indicates number of blows required to drive the identified sampler X
inches with a 140 pound hammer falling 30 inches.

ABBREVIATIONS
WOH - Weight of Hammer
WOR - Weight of Rod

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR SILT

INORGANIC CLAYS-SILTS OF LOW PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS

CL

CL-ML

_

_

_

GM

GC

GW

GP

GW-GM

GW-GC

_ _

_

CH

CLAYEY GRAVELS,
GRAVEL-SAND-CLAY MIXTURES

GRAVELS
WITH >

12%
FINES

>

Cu  4 and
1  Cc  3

WELL-GRADED GRAVELS,
GRAVEL-SAND MIXTURES WITH
LITTLE OR NO FINES

POORLY GRADED GRAVELS,
GRAVEL-SAND MIXTURES WITH
LITTLE OR NO FINES

WELL-GRADED GRAVELS,
GRAVEL-SAND MIXTURES WITH
LITTLE FINES

WELL-GRADED GRAVELS,
GRAVEL-SAND MIXTURES WITH
LITTLE CLAY FINES

POORLY GRADED GRAVELS,
GRAVEL-SAND MIXTURES WITH
LITTLE FINES

POORLY GRADED GRAVELS,
GRAVEL-SAND MIXTURES WITH
LITTLE CLAY FINES

SILTY GRAVELS, GRAVEL-SILT-SAND
MIXTURES

CLAYEY GRAVELS,
GRAVEL-SAND-CLAY-SILT MIXTURES

WELL-GRADED SANDS, SAND-GRAVEL
MIXTURES WITH LITTLE CLAY FINES

POORLY GRADED SANDS,
SAND-GRAVEL MIXTURES WITH
LITTLE CLAY FINES

SW

SW-SC

POORLY GRADED SANDS,
SAND-GRAVEL MIXTURES WITH
LITTLE FINES

Cu  4 and/
or 1 Cc  3>

>

F
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00
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)

INORGANIC SILTS AND VERY FINE SANDS, SILTY OR
CLAYEY FINE SANDS, SILTS WITH SLIGHT PLASTICITY

ORGANIC CLAYS & ORGANIC SILTS OF
MEDIUM-TO-HIGH PLASTICITY

INORGANIC CLAYS OF HIGH PLASTICITY,
FAT CLAYS

>

Cu  6 and/
or 1 Cc  3

>

_

SILTY SANDS, SAND-GRAVEL-SILT
MIXTURES

CLAYEY SANDS, SAND-GRAVEL-CLAY
MIXTURES

SW-SM

CLAYEY SANDS, SAND-SILT-CLAY
MIXTURES

Cu  6 and
1  Cc  3

SC-SM

Cu  4 and
1  Cc  3

< _

ORGANIC SILTS & ORGANIC SILTY CLAYS
OF LOW PLASTICITY

SILTS AND CLAYS
(Liquid Limit
less than 50)

SILTS AND CLAYS
(Liquid Limit

greater than 50)

WELL-GRADED SANDS, SAND-GRAVEL
MIXTURES WITH LITTLE OR NO FINES

POORLY GRADED SANDS,
SAND-GRAVEL MIXTURES WITH
LITTLE OR NO FINES

MH

OH

ML

GC-GM

C
O
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R

S
E
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R
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 (
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UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487)

<

Cu  6 and
1  Cc  3

GP-GM

GP-GC

_

_ _

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAYS

GRAPHICS KEY

<

>

<

<

>

CLEAN
SANDS
WITH
<5%

FINES

G
R

A
V

E
L

S
 (

M
or

e 
th

an
 h

al
f o

f c
oa

rs
e 

fr
ac

tio
n 

is
 la

rg
er

 th
an

 th
e 

#4
 s

ie
ve

)

Cu  6 and/
or 1 Cc  3>

<

<

SANDS
WITH
5% TO
12%

FINES

SANDS
WITH >

12%
FINES

S
A

N
D

S
 (

M
or
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 h
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f o

f c
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rs
e 

fr
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WELL-GRADED SANDS, SAND-GRAVEL
MIXTURES WITH LITTLE FINES

Cu  4 and/
or 1 Cc  3>

CLEAN
GRAVEL

WITH
<5%

FINES

GRAVELS
WITH
5% TO
12%

FINES

OL

<

>

<

<

>

SP

SP-SM

SP-SC

SM

SC

< _<

>

STANDARD PENETRATION SPLIT SPOON SAMPLER
(2 in. (50.8 mm.) outer diameter and 1-3/8 in. (34.9 mm.) inner
diameter)

CALIFORNIA SAMPLER
(3 in. (76.2 mm.) outer diameter)

HOLLOW STEM AUGER

SOLID STEM AUGER

SHELBY TUBE SAMPLER

MODIFIED CALIFORNIA SAMPLER
(2 or 2-1/2 in. (50.8 or 63.5 mm.) outer diameter)

BULK / GRAB / BAG SAMPLE

WASH BORING

SAMPLER AND DRILLING METHOD GRAPHICS

GROUND WATER GRAPHICS

OBSERVED SEEPAGE

WATER LEVEL (level after exploration completion)

WATER LEVEL (level where first observed)

WATER LEVEL (additional levels after exploration)

NOTES
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CALIFORNIA
SAMPLER
(# blows/ft)

MODIFIED CA
SAMPLER
(# blows/ft)

SPT-N60

(# blows/ft)

KEY-2

APPENDIX

Bayway Refinery Complex
1400 Park Avenue

Linden, NJ

The thread is easy to roll and not much time is required to
reach the plastic limit.  The thread cannot be rerolled
after reaching the plastic limit.  The lump or thread
crumbles when drier than the plastic limit.
It takes considerable time rolling and kneading to reach
the plastic limit.  The thread can be rerolled several times
after reaching the plastic limit.  The lump or thread can be
formed without crumbling when drier than the plastic limit.

30 - 50

> 50

Medium (M)

High (H)

RELATIVE
DENSITY

(%)

APPARENT
DENSITY

30 - 50

10 - 30

4 - 10

<4

>60

35 - 60

12 - 35

5 - 12

<4

>70

40 - 70

15 - 40

5 - 15

CONSISTENCY

<2

Moist

DESCRIPTION

Strongly

FIELD TEST

Alternating layers of varying material or color with the layer
less than 1/4-in. thick, note thickness.

FIELD TEST

Absence of
moisture, dusty,
dry to the touch

Moderately

Will not crumble or
break with finger
pressure

Pocket Pen
(tsf)

Term
of

Use

<5%

With

Modifier

   5 to <15%

   15%

Trace <15%

   15 to <30%

   30%

AMOUNT

>30

Very Soft

SOIL DESCRIPTION KEY

DESCRIPTION

Damp but no
visible water

Boulders

Cobbles

coarse

fine
Gravel

Sand

Fines

GRAIN SIZE

>12 in. (304.8 mm.)

3 - 12 in. (76.2 - 304.8 mm.) Fist-sized to basketball-sized

3/4 -3 in. (19 - 76.2 mm.) Thumb-sized to fist-sized

0.19 - 0.75 in. (4.8 - 19 mm.) Pea-sized to thumb-sized

0.079 - 0.19 in. (2 - 4.9 mm.)#10 - #4

0.017 - 0.079 in. (0.43 - 2 mm.)

#200 - #40

coarse

fine

medium

SIEVE SIZE APPROXIMATE SIZE

Larger than basketball-sized>12 in. (304.8 mm.)

3 - 12 in. (76.2 - 304.8 mm.)

3/4 -3 in. (19 - 76.2 mm.)

#4 - 3/4 in. (#4 - 19 mm.)

Rock salt-sized to pea-sized

#40 - #10 Sugar-sized to rock salt-sized

0.0029 - 0.017 in. (0.07 - 0.43 mm.) Flour-sized to sugar-sized

Passing #200 <0.0029 in. (<0.07 mm.) Flour-sized and smaller

DESCRIPTION

Secondary
Constituent is
Fine Grained

Secondary
Constituent is

Coarse
Grained

SPT - N60

(# blows / ft)

Soft

Stiff

Very Stiff

Hard

2 - 4

4 - 8

8 - 15

15 - 30

Weakly
Crumbles or breaks
with handling or slight
finger pressure

Crumbles or breaks
with considerable
finger pressure

UNCONFINED
COMPRESSIVE

STRENGTH (Qu)(psf)
VISUAL / MANUAL CRITERIA

<500

0.5    PP <1

1    PP <2

2    PP <4

4    PP >8000

4000 - 8000

500 - 1000

1000 - 2000

2000 - 4000

Rounded

Subrounded

Dry

Wet
Visible free water,
usually soil is
below water table

Thumb will penetrate more than 1 inch (25 mm).
Extrudes between fingers when squeezed.

Thumb will penetrate soil about 1 inch (25 mm).
Remolded by light finger pressure.

Thumb will penetrate soil about 1/4 inch (6 mm).
Remolded by strong finger pressure.

Can be imprinted with considerable pressure from
thumb.

Thumb will not indent soil but readily indented with
thumbnail.

Thumbnail will not indent soil.

Particles have nearly plane sides but have well-rounded corners
and edges.

Angular Particles have sharp edges and relatively plane sides with
unpolished surfaces.

DESCRIPTION

Fissured

Slickensided

Blocky

Lensed

CRITERIA

Stratified

Laminated

Fracture planes appear polished or glossy, sometimes striated.

Alternating layers of varying material or color with layers at
least 1/4-in. thick, note thickness.

Breaks along definite planes of fracture with
little resistance to fracturing.

Cohesive soil that can be broken down into small angular lumps
which resist further breakdown.
Inclusion of small pockets of different soils, such as small lenses
of sand scattered through a mass of clay; note thickness.

Subangular

Particles have smoothly curved sides and no edges.

Particles are similar to angular description but have rounded
edges.

None

Weak

Strong

No visible
reaction

DESCRIPTION CRITERIA

A 1/8-in. (3 mm.) thread cannot be rolled at any water
content.NPNon-plastic

The thread can barely be rolled and the lump or thread
cannot be formed when drier than the plastic limit.< 30Low (L)

85 - 100

65 - 85

35 - 65

15 - 35

<5 0 - 15

Very Dense

Dense

Medium Dense

>50

Loose

Very Loose

FROM TERZAGHI AND PECK, 1948

LLDESCRIPTION FIELD TEST

Some reaction,
with bubbles
forming slowly

Violent reaction,
with bubbles
forming
immediately

DESCRIPTION FIELD TEST

PP < 0.25

0.25    PP <0.5

Medium Stiff

PLASTICITYAPPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL

MOISTURE CONTENTSECONDARY CONSTITUENT CEMENTATION

CONSISTENCY - FINE-GRAINED SOIL

FROM TERZAGHI AND PECK, 1948; LAMBE AND WHITMAN, 1969; FHWA, 2002; AND ASTM D2488

REACTION WITH
HYDROCHLORIC ACID

ANGULARITYSTRUCTURE

GRAIN SIZE
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Sandy SILT (ML): dark brown, wet

Pitch Material: black, wet

PEAT: dark brown, wet

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
09, 2017.

BC=1
WOH
WOH

BC=WOH
WOH
WOH

BC=WOH
WOH
WOH

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 

629

835

910

BORING LOG FDI-1 APPENDIX

FDI-1

1 of 1

LABORATORY RESULTS

Lithologic Description

PAGE:

FIELD EXPLORATION

BORING LOG FDI-1
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Latitude: 40.62867° N
Longitude: -74.21760° E

Approximate Ground Surface Elevation (ft.): 4
 Surface Condition: Tidal Flats

NAD83 - NAVD88 Hand Auger

B. Petley/J. Lewis

SGS - #JD1617

-90 degreesPlunge:

Drilling Co.-Lic.#:

Drilling Method:

Drilling Equipment:

6/09/2017

6 in. O.D.60° F, Partly Cloudy Bore Diameter:

D. Pagel

Hammer Type - Drop:

Hand Auger

15 lb. DCPT - 20 in.

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Drill Crew:
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Bayway Refinery Complex
Final Design Investigation

1400 Park Avenue
Linden, NJ
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Sandy SILT (ML): olive brown and black, wet

Pitch Material: black, wet

PEAT: olive brown and black, wet

Organic SILT (OL): dark brown, wet

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
09, 2017.

BC=1
1
WOH

BC=WOH
WOH
WOH

BC=WOH
WOH
WOH

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Sandy SILT (ML): dark brown and black, wet

PEAT: dark brown and black, wet

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
08, 2017.

BC=1
WOH
WOH

BC=WOH
WOH
WOH

BC=WOH
WOH
WOH

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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98 91

Sandy SILT (ML): brown and black, wet

PEAT: dark brown, wet

Organic SILT (OH): dark brown, wet

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
09, 2017.

BC=1
WOH
WOH

BC=1
WOH
WOH

BC=WOR
WOR
WOR

53 10

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOR = Weight of Rod
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Latitude: 40.62834° N
Longitude: -74.21658° E
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Pitch Material: black, wet

intermingled with fine sand

PEAT and meadow mat: black, wet,
intermingled with pitch

PEAT: olive brown, wet

GLACIAL TILL
Lean CLAY with Sand (CL): reddish brown,
wet

The boring was terminated at approximately 7
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
06, 2017.

BC=2
4
4

BC=3
2
2

BC=1
2
1

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Latitude: 40.62918° N
Longitude: -74.21834° E

Approximate Ground Surface Elevation (ft.): 6
 Surface Condition: Tidal Flats

NAD83 - NAVD88 Hand Auger
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Drilling Co.-Lic.#:

Drilling Method:
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Pitch Material with Sand: black, wet

PEAT: black and olive brown, wet,
intermingled with pitch

GLACIAL TILL
Lean CLAY with Sand (CL): reddish brown,
wet

The boring was terminated at approximately 7
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
06, 2017.

BC=1
WOH
1

BC=WOH
1
WOH

BC=1
WOH
1

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Latitude: 40.62930° N
Longitude: -74.21789° E

Approximate Ground Surface Elevation (ft.): 6
 Surface Condition: Tidal Flats
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Pitch Material with Sand: black, wet

Pitch Material: black, wet

PEAT: black and olive brown, wet

The boring was terminated at approximately 7
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
06, 2017.

BC=1
WOH
1

BC=WOH
WOH
WOH

BC=1
1
WOH

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Latitude: 40.62899° N
Longitude: -74.21845° E

Approximate Ground Surface Elevation (ft.): 5
 Surface Condition: Tidal Flats
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Pitch Material with Sand: black, wet

Pitch Material: black, wet

PEAT: black and olive brown, wet

The boring was terminated at approximately 7
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
07, 2017.

BC=1
WOH
WOH

BC=1
WOH
1

BC=1
WOH
1

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Pitch Material with Sand: black, wet

Pitch Material: black, wet

PEAT: olive brown and black, wet, fabric
debris at 3 feet

The boring was terminated at approximately 7
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
07, 2017.

BC=1
WOH
WOH

BC=WOH
1
WOH

BC=1
WOH
WOH

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Sandy SILT (ML): dark brown, wet

PEAT: dark brown, wet

Organic SILT (OL): olive brown, wet

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
08, 2017.

BC=1
WOH
WOH

BC=1
WOH
WOH

BC=WOH
WOH
WOH

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Latitude: 40.62717° N
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Sandy SILT (ML): dark brown, wet

Pitch Material: black, wet

PEAT: dark brown, wet

Organic SILT (OL): olive brown, wet

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
08, 2017.

BC=2
1
1

BC=WOH
WOH
WOH

BC=WOH
WOH
WOH

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Silty SAND with Gravel (SM): yellowish brown,
moist

Pitch Material with Sand and Gravel: black,
moist

Pitch Material: black, moist

PEAT: black, wet

GLACIAL TILL
Lean CLAY with Sand (CL): mottled reddish
brown and gray, wet

Sandy Lean CLAY with Gravel (CL): reddish
brown, wet

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
15, 2017.

BC=7
9
9

BC=2
2
3

BC=4
4
3

    Groundwater was observed at approximately 5.5 ft. below ground
surface during drilling.
GENERAL NOTES:
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 
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Latitude: 40.62982° N
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Pitch Material with Sand and Gravel: black,
wet

PEAT: olive brown, wet, with meadow mat

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
15, 2017.

BC=WOH
WOH
WOH

BC=3
3
4

BC=5
5
7

    Groundwater was observed at approximately 6.5 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.

GROUNDWATER LEVEL INFORMATION: 

BORING LOG FDI-13 APPENDIX

FDI-13

1 of 1

LABORATORY RESULTS

Lithologic Description

PAGE:

FIELD EXPLORATION

BORING LOG FDI-13

D
ry

 U
ni

t W
t. 

(p
cf

)

P
as

si
ng

 #
4 

(%
)

P
as

si
ng

 #
20

0 
(%

)

Latitude: 40.62971° N
Longitude: -74.21691° E
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Pitch Material with Sand: black, wet

PEAT: olive brown and black, wet

The boring was terminated at approximately 8
ft. below ground surface.  The boring was
backfilled with bentonite and cuttings on June
07, 2017.

BC=1
1
WOH

BC=1
WOH
WOH

BC=1
WOH
WOH

    Groundwater was observed at approximately 0 ft. below ground
surface during drilling.
GENERAL NOTES:
WOH = Weight of Hammer
Boring was located in the field by Kleinfelder using a handheld GPS
unit.  Elevation approximated from topography map prepared by
Keller & Kirkpatrick, Inc, dated Januray 16, 2017.
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BORING LOG FDI-14 APPENDIX

FDI-14

1 of 1

LABORATORY RESULTS
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Latitude: 40.62913° N
Longitude: -74.21627° E

Approximate Ground Surface Elevation (ft.): 4
 Surface Condition: Tidal Flats

NAD83 - NAVD88 Hand Auger

B. Petley/J. Lewis

SGS - #JD1617

-90 degreesPlunge:

Drilling Co.-Lic.#:

Drilling Method:

Drilling Equipment:
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